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ABSTRACT
A study to elucidate some aspects associated with 
tabanid populations was conducted with an emphasis on sys­
tematic relationships. Distribution of the Louisiana 
Tabanidae was correlated with six major ecological regions 
which were defined primarily by the characteristic vege- 
tational forms.
Approximately 14*000 adults and 800 larvae were col* 
lected from Louisiana and neighboring states. Eleven 
genera and 87 species and subspecies are recorded for 
Louisiana. Taxonomic keys* distributional data* and eco- 
logical information are given for the species. Emphasis 
is placed on phenotypic variation in local populations 
and intergradation in certain species complexes. Changes 
in taxonomic status are included for six species.
Larval descriptions based on approximately 300 speci­
mens are given for 11 species of Chrvsops. 1 Mervcomvia.
1 Chlorotabanus. 1 Leucotabanus. and 15 Tabanus. Six of 
the larval descriptions are given for the first time.
ix
I. INTRODUCTION
The Tabanidae, more commonly known as horse flies and 
deer flies, are placed in the suborder Brachycera of the 
Diptera. Female members of this family are usually blood­
sucking and have long been recognized as important pests 
of man and his livestock. Frequent mention is made in the 
literature of the economic loss attributed to tabanids. 
General harassment of livestock by these flies may cause
extensive weight loss and a corresponding decrease in meat
and milk production. Tabanids have been incriminated as 
agents in the dissemination of such diseases as anaplas- 
mosis, anthrax, tularemia, filarial infections, and surra, 
and are implicated in the transmission of others.
The importance of limiting economic loss by control of 
the pest species has led to much research on the biology 
and life histories of these flies. Much of the early work
involved taxonomic problems of the adults, and little was
done on larval identifications or the association of species 
with ecological habitats. Problems concerning various com­
plexes, phenotypic variations, and geographic distribution 
were investigated only with respect to adults. Because many 
cases of phenotypic variation make identification of the 
adults rather difficult, other means must be utilized to
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show the true relationships among populations. In certain 
cases, species listed in the literature may grade together 
with intermediate forms in which morphological variation is 
not distinct enough to separate them. In these cases addi­
tional information is required before the problems can be 
solved.
The present investigation was undertaken to correlate 
ecological associations and distribution with the adult and 
larval taxonomy. The major ecological regions of the state 
and their associated tabanid fauna were investigated. Vari­
ations in the populations were studied and compared with 
variations found in populations from other areas in an at­
tempt to elucidate some of the systematic aspects of tabanid 
speciation.
Major contributions to the taxonomy of adult tabanids 
have been made by several workers. The first detailed study 
of the adult Tabanidae of the United States was Prodrome of 
a Monograph of the Tabanidae of the United States by Osten 
Sacken (1#75-1907). During the early part of the century, 
Hine (1900-1923) published papers dealing with taxonomic as­
pects and descriptions of the Tabanidae of Ohio, Louisiana, 
the western United States, and Canada.
Brennan (1935) published keys and descriptions for the 
members of the subfamily Pangoniinae of Nearctic America.
In this work he included keys and figures for adults belong­
ing to 99 species. In 193S Stone contributed a valuable 
paper in which he provided keys and descriptions for 11 gen­
era and 154 species of the Tabanidae of the Nearctic Region,
Philip published numerous works on the tabanids from 
1920 through 1969, including catalogs to the Tabanidae (1947* 
1965) and keys to the species of the genus Chrysops (1955)• 
His work included taxonomic information and the descriptions 
for many species from various parts of the world.
Pechuman contributed numerous publications (1937-1969) 
on the adult tabanids, including papers containing new des­
criptions and species1 lists. He authored The Tabanidae of 
Mew York (1957)* and has co-authored The Tabanidae of Penn­
sylvania (195S), The Tabanidae (DiPtera) of Ontario (1961), 
and others.
Fairchild, working primarily with Central American and 
tropical species, has contributed many excellent publica­
tions (1934-1969) concerning the taxonomy, systematics, and 
geographical distribution of certain species of tabanids. 
McAlpine (1961) published an elucidating article involving 
the variation and hybridization in the Hybomitra frontalis 
complex. In this work he discussed such aspects as species 
variation, polymorphism, distribution, and evolution.
The first published investigation on the larval and 
pupal stages of the Tabanidae was made in 1760 by Degreer, 
a Swedish naturalist (Marchand, 1920). His work, entitled 
"Bromasarnas Ursprung” (The Origin of Horseflies), was an 
account of the early stages of the European horse fly,
Tabanus bovinus.
In the United States, Hine (1901-1907) was one of the
first workers to emphasize the importance "of identifying 
the larval stage and studying the life cycle of the Tabani­
dae. Of the 40 species that he listed from Louisiana dur­
ing the years 1906-1907, he gave larval descriptions and/or 
life histories for seven. He was the first to rear a horse 
fly, Tabanus lasionhthalmus (=Hvbomitra lasiophthalmus). 
from egg to adult.
Since the work of Hine, there have been numerous other 
workers who have described the immature forms of various 
species of Tabanidae and have provided information regarding 
their life histories. Marchand (1920) published the first 
comprehensive review of the work on the tabanid larvae. In 
his monograph, he reviewed the previous literature and list­
ed information concerning the life histories of 125 species. 
Following Marchand*s work, Jones and Bradley (1923, 1924) 
contributed additional information on 19 species of tabanid 
larvae that they had reared to the adult stage.
Webb and Wells (1924), working on the biology of horse 
flies in the western United States, gave life histories and 
morphological descriptions for Tabanus punctifer and three 
other species. Cameron (1926) worked extensively on the 
bionomics of the Tabanidae of the Canadian prairie. In 
1934, he published a comprehensive study on the life history
of Haematopota pluvialis that included detailed morphologi­
cal descriptions as well as important biological information.
Stone (1930) investigated the bionomics of the Tabani­
dae of New York. In addition to biological notes, Stone
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included in his report a general description of the egg, 
larva, and pupa, as well as descriptions for the larvae of 
IS species of tabanids. Philip (1931) and Schwardt (1936), 
working in Minnesota and Arkansas, respectively, accumulated 
a considerable amount of information concerning the bionom­
ics of some tabanid species. MacCreary (1940), working on 
the Tabanidae of Delaware, drew attention to the interrela­
tionships of the plants and water to the tabanid larvae.
Schwardt, continuing his studies on the tabanids had 
moved from Arkansas to New York where he and students con­
ducted basic biological studies on this group. During 
their investigations, they recorded information regarding 
tabanid habits, life histories, and natural enemies (Tashiro 
and Schwardt, 1949, 1953)* The information they acquired 
concerning the seasonal distribution of the adults and the 
types of habitats of the various species of larvae was a 
great advancement in the understanding of the biology of the 
Tabanidae.
Roth and Lindquist (1946) published information concern­
ing the adult and larval habits of some Oregon Tabanidae. 
Miller (1951), in a paper on the bionomics of some northern 
tabanids, discussed aspects concerning taxonomy, methods of 
rearing, and ways to estimate larval and adult populations.
Hennig (1952) published an excellent review of the world 
literature which gave the most comprehensive coverage of the 
immature stages of tabanids since the work of Marchand (1920).
Biological studies made by Jones (1953, 1956) and Jones
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and Anthony (1964) helped to elucidate the ecology and life 
histories of some Florida Tabanidaeo Other researchers, 
Schomberg (1952), Anthony (1957), Blickle (1956), Jamback 
and Wall (1959), lewis (1959), Roberts (1962), Freeman (1963), 
Roberts and Dicke (1964), and Goodwin (1967), have recorded 
additional information concerning the descriptions of larvae 
and life cycles or habits of the Tabanidae.
The most comprehensive work on the immature stages of 
the tabanids is the work of Teskey (1969)* This excellent 
publication, Larvae and Pupae of Some Eastern North American 
Tabanidae (Diptera), includes keys and detailed descriptions 
for the larvae and pupae of 61 species, 43 of which the im­
mature forms are described for the first time.
Prior to the time of the present investigation, the lit­
erature on the ecology and taxonomy of the tabanids of Louisi­
ana has been scanty. The work of Hine (1906-1907) included 
40 species, of which he gave the life histories for 13 species. 
Jones and Bradley (1923, 1924) listed 55 species as occur­
ring in Louisiana and described the larval habitats of 20 
species. Wilson and Burns (1964) included 60 species in a 
list of the Louisiana tabanids.
This present work includes 11 genera and 67 species as 
occurring in Louisiana. In addition, the keys to the adult 
tabanids include species which are known from surrounding 
states and may likely occur in Louisiana. The keys and des­
criptions for the larvae of 29 species are presented. Six 
of these larval descriptions are given for the first time.
II• ECOLOGICAL ASPECTS
The area of the state of Louisiana is approximately 
48,000 square miles. Located in the Gulf coastal plain, it 
varies little in relief, with the highest elevation only 
535 feet. It has a humid subtropical climate, with the aver­
age annual temperature of the southern portion 68°F and the 
northern portion 65°F. The mean annual precipitation varies 
from 60 inches in the southeast to 48 inches in the extreme 
northwest. The number of days frost free (growing season) 
varies from 350 days at the extreme southeastern tip to 230 
days in the extreme northern region of the state (Kniffen, 
X968).
Physiographically Louisiana may be divided into two 
parts: the older Tertiary uplands occupying the northwest­
ern part of the state, and the more recent Quaternary low­
lands the remainder. The Tertiary uplands have an underly­
ing sediment of consolidated bedrock, and sandstone out­
crops are in evidence. The relatively recent Quaternary 
lowlands are composed of stream deposits divided into eight 
units. Four of the units are terraces (Williana, Bentley, 
Montgomery, and Prairie) located in belts across the state 
below the Tertiary uplands. They are bisected by the Missis­
sippi River alluvial lands. The remaining four units are
7
more recent; two of these consist of the alluvial cone 
units where the Arkansas and Red rivers originally entered 
the alluvial plain of the Mississippi River, and the remain­
ing two are the aforementioned alluvial plain of the Mis­
sissippi and the deltaic plain along the coast (St. Amant, 
1959; Kniffen, 1963).
During the course of this investigation, the Tabanidae 
of Louisiana were examined in relation to six broad ecolo­
gical regions defined by characteristic vegetation forms. 
While the delineation of the ecological regions is broad, 
it should be pointed out that small disjunct areas of one 
region may occur within another when local conditions per­
mit. The principle function of defining vegetational re­
gions is to promote understanding of some very basic and 
general relationships of tabanids to their environment.
The six major ecological divisions used in this investiga­
tion are described below.
1. Mixed Bottomland Hardwoods Region
These forests are associated with the Mississippi 
floodplain and are present in lesser degree on the flood- 
plains of the Red, the Atchafalaya, the Tensas, and other 
smaller rivers of the state. The bottomlands contain 
lakes, sloughs, backwater swamps, natural levees, and 
slopes. The bottomlands of the Mississippi range from 30 
to 100 miles in width while the floodplains of the other 
rivers vary in size but are generally smaller. Soil types 
range from permeable sands to thick gumbo clays.
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The vegetation bordering the waterways is associated 
with the soil type and drainage. Cypress and water tupelo 
gum swamps, which are either permanently or periodically 
inundated, make up a considerable percentage of the total 
forest area. Characteristic of the swamp edges are natural 
levees and higher ridges which support American elm, Nuttall 
oak, red maple and other associated types. Soils poorly 
drained, yet generally free of standing water may have 
growths of sweetgum, overcup oak, water hickory, and other 
hardwoods. The batture land, which receives periodic inun­
dations, harbors a cottonwood-willow complex. Other vegeta­
tion associated with the bottomlands includes boxelder, 
buttonbush, sycamore, waterlocust, rattan vine, palmetto, 
and waterleaf.
2. Upland Hardwoods Region
This forest type occurs primarily in West Feliciana 
Parish and East Baton Rouge Parish, but smaller and more 
localized areas may be found widely distributed throughout 
much of the state. These regions are characterized by roll­
ing hills and the presence of white ash, cherrybark oak, 
Shumard red oak, cucumber tree, sugar maple, and yellow 
poplar. Other associated vegetation includes American 
holly, beech, ironwood, magnolia, basswood, white oak, black 
cherry, and silverbell.
3. Shortleaf-Loblolly Pine and Hardwoods Region
These forests are primarily associated with the north­
western Louisiana uplands. This region is the largest eco-
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logical division in the state. Smaller areas of this for* 
est type are found in Tangipahoa* St. Helena* Livingston* 
and East and West Feliciana parishes. These upland region 
areas are characterized by gently rolling hills having 
permeable subsoils. The forests are extensive* covering 
68 percent of the total area. For the most part* the area 
is a vast shortleaf and loblolly pine-hardwoods region 
with southern red oak, blackjack oak, cow oak* and post 
oak making up a great portion of the hardwood types pre* 
sent. Other associated vegetation includes yaupon* iron* 
wood* blackgum* black cherry* Carolina beech* dogwood* and 
various hickories.
4. Longleaf*Slash Fine Region
These forests occur in the eastern area of the state 
in Washington Parish and in portions of Tangipahoa and St. 
Tammany parishes. This forest type also occurs in the mid- 
western area of the state* and covers major portions of 
Vernon* Beauregard, Allen* Grant* and La Salle parishes* as 
well as lesser portions of adjacent parishes.
The soils of the eastern terraces are more fertile 
and support a different* denser, second-growth forest. In 
the eastern flatwoods* there are extensive stands of slash 
and longleaf pine and lesser growths of shortleaf and spruce 
pine, itfyriad small sloughs drain the flatwoods and support 
such hardwood indicator species as redbay* Allegheny chin­
kapin* mayhaw* eastern hophornbean* swamp tupelo* sweetbay* 
and green ash. Large acreages of improved pasturelands
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occur in areas once clothed in longleaf and slash pine*
In the western terrace land, much of what was once a 
solid stand of longleaf pine has been cleared and is uti­
lized for pastureland. Mich of this land is interlaced by 
streamlets known as "bay galls" and consists of hardwoods 
characteristically associated with stream bottoms* The 
longleaf pine flatwoods of southwestern Louisiana differ 
from those of the east most strikingly by their absence of 
slash pine.
Other vegetation associated with the longleaf-slash 
pine forests includes blackjack oak, cow oak, willow oak, 
post oak, turkey oak, southern red oak, yellow poplar, 
blackgum, wax myrtle, pitcher-plant, and broom sedge.
5. Coastal Marsh Region
The coastal marsh is an area of over 4,000,000 acres 
bordering the Gulf of Mexico. Farmlands and forests are 
negligible in this region, the latter being chiefly composed 
of cypress-water tupelo-blackwillow and associated wet-land 
hardwoods. Throughout the salt marsh, there are natural 
levees, ridges, and live oak "islands" called cheniers which 
support woody plants (Lytle and Driskell, 1954)* A change 
of as little as three inches in elevation may result in the 
progression from one plant community to another. In addi­
tion to the elevation, the salinity is an important condi­
tion in determining plant communities. For example, a 
salinity of •i$  will exclude water tupelo and .5-.7% will 
exclude cypress (Penfound and Hathaway, 193S)»
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The coastal marshlands may be divided into a series 
of gradually increasing salinities from the inner fresh­
water region to the salt water of the Gulf, The dominants 
of the freshwater marshes include broadleaf and narrowleaf 
cattail, giant bulrush, saw grass, bald- cypress, black wil­
low, buttonbush, and maiden cane. The principle vegetation 
extending from the freshwater into the brackish water areas 
is composed of bald cypress, buttonbush, saw grass, couch 
grass, giant bulrush, and cattail. The dominants of the 
salt marshes are couch grass, blackrush, salt grass, salt 
cane, buckbrush, marsh elder, and quillcane (Penfound and 
Hathaway, 1936).
6. Prairie Region
In the southwestern portion of the state, a prairie 
region separates the marsh from the western longleaf pine 
region. Some typical prairie vegetation includes prairie- 
beardgrass, butterwort, false indigo, Ruellia. and compass- 
plant. Forested lands comprise only 16 percent of the land 
area. These forested lands of typical oak and mixed hard­
woods are predominantly confined to stream courses or 
fringes of the lower swampy areas (Brown, 1945)* The scar­
city of trees in the grassland is related to the existence 
of a clay pan, an impervious layer 6 to 16 inches below 
the surface. This region is ideal for wetland crops and 
large acreages are utilized for rice production.
III. MATERIALS AND METHODS
During the course of this study, tabanid larvae and 
adults were collected throughout Louisiana and to a lesser 
extent in neighboring states. Approximately 250 sites were 
sampled in an attempt to determine the tabanid fauna associ­
ated with the various ecological habitats. Over 50 percent 
of the sites were sampled more than once. All collections 
were numbered; and the location, habitat type, and other 
pertinent information were recorded.
Most larvae were obtained by a careful search of the 
marginal areas of lakes, ponds, and streams. However, many 
other habitat types were inspected, and a few proved to be 
suitable for some species of tabanids. Ecological situa­
tions examined included: mud, moss, masses of plant roots,
dead wood, in leaves or other debris, beneath carrion, in 
tree holes, under logs, in and on water.
The immature tabanids were obtained by hand sorting 
the substratum or by using sieve units of two sizes (.25 
and .0555 inches of the U. S. Standard Sieve Series). When 
using the sieve, small amounts of mud or soil were placed 
in it. It was gently agitated while submerged in water, and 
the soil was washed away, leaving only the organic material 
and any larvae that were present. Hand sorting was effec-
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tive when searching for immature tabanids in deposits heavy 
in organic material, such as rotten wood, A hand cultiva­
tor was often utilized to rake through soil and other debris 
to locate larvae. In general the depth of examination of 
the substratum was less than 3 inches. The raking method 
was used with best results just prior to the first spring 
emergence of adults. At that time the greatest numbers of 
larvae were detected, and a quick search usually revealed a 
few larvae if any numbers were present.
litihen located, the larvae along with a small amount of 
the substratum were placed in glass vials for transportation 
to the rearing room. Extensive samples of soil and debris, 
as well as material that did not wash through the sieves 
were placed in numbered plastic bags, brought to the labora­
tory, and transferred to Berlese funnels to recover any 
tabanid larvae present. Early tabanid instars were often 
desiccated in the funnels and were best recovered by hand 
sorting.
Other sampling methods were used, often yielding nega­
tive results. For example, the air bladders and fleshy por­
tions of several hundred water-hyacinths, Eichornia crassines 
(Mart.), were sectioned with a knife to determine if tabanids 
were present.
In an unproductive attempt to observe nocturnal activ­
ities, an aquatic habitat known to contain larvae was 
searched several times during the first part of June using 
a 6-volt headlamp and a standard 5-cell hand flashlight.
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For rearing, the larvae were placed individually in 
20X55 mm glass vials containing £ inch of 6 nun glass beads. 
Water was added to cover the bottom of the vial. Screw cap 
lids marked with the collection number were placed loosely 
on the vials. Using glass beads, the larvae could be read­
ily observed at all times, which was especially important 
in detecting the larval exuviae. Also, after feeding, the 
vial could easily be rinsed with water from a plastic 
squeeze bottle and the excess water poured out.
The larvae were maintained at room temperature and 
were offered food twice a week. Except in certain cases, 
notably Chrvsops species and some overwintering Tabanus 
species, most specimens fed each time food was offered.
The Tabanus larvae fed primarily on the semi-aquatic anne­
lid, Sparganophilis eiseni Smith. It was noted, however, 
that most species of Tabanus reared during this study would 
feed on almost any invertebrate offered, especially if it 
had been sectioned. Liver and raw beef were also consumed 
by most Tabanus larvae. The method of feeding was similar 
to that described by Blickle (1964)* The Chrvsops larvae 
seldom consumed the above foods; however, some were observed 
feeding on small aquatic Diptera larvae. On several occa­
sions Ghironomidae (Diptera) larvae were attacked and par­
tially eaten. Young or immature Chrvsops larvae usually did 
not survive to complete development to the adult stage.
To facilitate studying the immatures for descriptive 
purposes, the larvae were immersed in an ice water bath to
inhibit movement. At first, the larvae were simply placed 
in a small petri dish containing ice water. Later in the 
study, an improved method described by Goodwin (1967) and 
Teskey (1969) was used. A modification of this technique 
employed the use of small, round tin cups 3/4 inches deep 
and l| inches in diameter, A small piece of window screen 
placed in the cup was bent in the middle to form a shallow 
groove for holding the larva. The screen was then bent to 
form two supportive legs which rested on the bottom of the 
cup. Water was first added to the level of the groove and 
then frozen. Ice water was added to fill the remainder of 
the cup (approximately £ inch), and a larva was submerged 
in the groove. The cup was placed in a tailored hole cut 
in a 4x4x2-inch piece of styrifoam which provided insula­
tion and retarded the thawing of the ice. After a few minu­
tes the larva ceased its movements and relaxed, extending 
most body segments. Microscopic observations and descrip­
tive notes were made and the larva was returned to its 
individual container to pupate.
Upon pupation, the last larval exuvia was removed and 
then inflated by injection with 70 percent ethyl alcohol 
using a small syringe and a 27 gauge needle. Injection with 
alcohol helped to eliminate wrinkles which hindered the ob­
servation of diagnostic characters. The importance of early 
retrieval and inflation of the skin was emphasized by Teskey 
(1969). After inflation, the larval skin was stored in a 
vial of 70 percent alcohol, and the pupa was placed in damp
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filter paper until emergence. When the adult emerged, the 
pupal case was placed in alcohol with the larval skin. The 
adult was allowed to harden for approximately 24 hours be­
fore being killed, pinned, and labeled. The adult was iden­
tified and associated by number with the larval and pupal 
exuviae.
Larval descriptions were made from the living and dead 
specimens as well as the larval exuviae. Microscopic obser- 
varions were made using a Wild binocular dissecting micro­
scope at magnifications ranging from 4«S to 40X. For 
detailed examination of some diagnostic characters, larval 
exuviae were sectioned longitudinally, placed on slides 
with cover slips, and examined under an American Optical 
microscope at magnifications ranging from 30 to 4302.
Collections of adult tabanids were made primarily from 
modified Malaise traps, New Jersey light traps, autos, build­
ings, and insect nets. Malaise and auto collections were 
frequently supplemented with the addition of C02« This was 
provided by breaking 50-pound blocks of dry ice and placing 
the pieces on top of an auto or above the Malaise trap.
Large collections of Chrvsops. Tabanus, and Hvbomitra were 
made with an aerial insect net by walking behind a slow mov­
ing auto upon which several pieces of dry ice had been 
placed. Chrvsops were primarily collected by using an ae­
rial net. Sweep nets were used to collect Tabanidae from 
vegetation during the day and at night. Collections were 
also made from horses and other livestock.
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The flies were killed in potassium cyanide jars and 
then placed in numbered collecting boxes or in vials con­
taining 70 percent alcohol. In the laboratory the specimens 
from the collecting boxes were pinned, labeled, and identi­
fied; and the alcohol specimens were identified and returned 
to the vials for storage.
IV. LARVAL MORPHOLOGY
Tabanid larvae are characterized by a cylindrical form, 
somewhat tapered at both ends (Fig. 1). They vary in length 
from 12 mm (small Chrvsops) to 60 mm or more for some large 
Tabanus species. Background color is typically creamy-white 
with light beige to black pubescent patterns. The pubescent 
patterns are usually generalized in over-all appearance but 
vary in extent, intensity and configuration for each species.
Pubescence is made up of minute spine-like structures, 
varied in size. The observation of inconspicuous pubescence 
can best be seen on sectioned larval exuviae using a com­
pound microscope at magnifications of 100-43Ox, but most 
pubescence is readily observed using a dissecting scope with 
magnifications of less than 40x and proper lighting. Occa­
sionally, debris may adhere to certain surfaces of the cuti­
cle, giving an appearance of pubescence, and close obser­
vation is necessary to distinguish actual pubescent patterns.
Small longitudinal ridges in the cuticular wall are 
referred to as striations. These may vary when present from 
almost imperceptible, broken lines to conspicuous, pronounced 
longitudinal furrows. Striations are usually more compressed 
on the lateral surfaces of body segments, and when present,
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more widely spaced on dorsal and ventral surfaces. Finer 
striae are present at the anterior and posterior margins 
of segments, and in some species very fine closely com­
pressed striations give a shadowed effect to certain cutic- 
ular regions and may be mistaken for fine pubescence. These 
are most frequently found on the anterior portions of the 
anal segment and occasionally anterior regions of other ab­
dominal segments and are best observed using magnifications 
of lOOx or greater. The presence or absence of striations 
and their relative development on different body regions 
and surfaces may vary among species.
The head is an elongated sclerotized capsule, highly 
movable, and retractable into the thorax. The dorsal sur­
face of the head capsule is composed of a pair of posterior 
epicranial plates fusing anteriorly to form the epicranium 
which extends into a downwardly curved clypeus. The cly- 
peus terminates anteriorly at a small upturned labrum.
Head capsule measurements were made from the labrum to the 
posterior tip of the epicranial plates. Beneath the epi­
cranial, plates and extending beyond them is a pair of inter­
nal conspicuous tentorial rods, the posterior ends of which 
are ventrally directed.
In most species the thorax is characterized by the 
presence of an anterior pubescent band (annulus) encircling 
each of the three segments. A pair of lateral pubescent 
projections (Lat. proj.) may extend posteriorly on each side
from the annulus of the prothorax and four from each side
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of the mesothoracic and metathoracic annuli. The presence 
and extent of development of these projections may vary 
among species. In some species the area between the lateral 
prothoracic projections is filled with pubescence and the 
entire lateral pubescent pattern is referred to as a bib 
(Pub* bib). Usually, a median ventral pubescent projection 
is present on the prothorax. In some species pubescence is 
present on the posterior margins of the meso- and metathorax. 
The lateral pubescent projections are associated with de­
pressions or grooves in the integument which may appear as 
closely placed spots. The presence of micro-fine striae 
in these areas may give the appearance of thin lines of 
pubescence. When this condition was pronounced, it was 
figured on the larval drawings for aid in identification. 
Similar depressions sometimes visible as lateral spots were 
also indicated on abdominal segments 1-7.
The abdomen is composed of eight segments, of which 
each of the first seven is characterized by the presence of 
three or four pairs of anteriorly-located fleshy protuber­
ances (pseudopodia). These are located dorsally, laterally, 
ventrolaterally, and ventrally, and are indicated by the 
numbers 1, 2, 3» 4* respectively (Pseu. 1,2,3,4). In those 
species having only three pairs of pseudopodia, the ventro­
lateral pair is lacking. Slightly anterior to the pseudo­
pods is located the intersegmental line. The area between 
this line and the pseudopods may contain pubescence termed 
anterior pubescence (Ant. pub.). The pubescence found on
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and between the pseudopods is termed pseudopodial pubes­
cence (Pseu. pub.), and that found on the posterior margins 
of the segments is termed posterior pubescence (Post. pub.). 
A gradual decrease in the intensity and extent of the ante­
rior pubescence is found to occur successively from abdom­
inal segments 1 through 7, whereas there is a progressive 
increase in the amount of posterior pubescence from abdom- 
imal segments 1 through 7* The pseudopods bear cuticular 
spines which may vary considerably from very small near the 
base to much larger at the apex. In extreme cases these 
larger spines may even form well-produced crochets.
The anal segment, which generally tapers posteriorly, 
is characterized by the presence of a ventral anal tubercle 
and a retractable posterior respiratory siphon (Siph.).
The anal tubercle consists of a pair of finely pubescent 
anal lobes bordered anteriorly and posteriorly by pubescent 
ridges. The respiratory siphon varies in length from ap­
proximately half to several times its basal diameter. In 
many species, especially of the genus Chrvsops. a retract­
able sclerotized stigmatal spine extends from the terminal 
portion of the siphon. A conspicuous lateral pubescent con­
figuration is usually present, as well as a pubescent an- 
nulus (Post, ring) encircling the posterior portion of the
segment. In addition, pubescence may be present on other 
areas. Variations in the extent of the anal segment pubes­
cence and configuration is of significant importance in sep­
arating species.
V. ADULT MORPHOLOGY
The tabanids are characterized by a rather stout, 
robust body. The wings may be hyaline or pictured, and 
conspicuous calypteres are present. Antennae are composed 
of three segments, the third having an enlarged base and 
being divided into 3-5 divisions distally (Fig. 5)* A dor­
sal median process or projection may be present on the basal 
part (plate) of the third antennal segment. The head is 
widely hemispherical with large compound eyes, dichoptic in 
females and usually holoptic in males. These may bear tiny 
hairs (pilosity). In females, the area between the eyes from 
the top of the head (vertex) to the lower inner angle of the 
eyes is referred to here as the frons (Fig. 4)* In the Pan- 
goniinae except for the genus Mervcomyia. the frons is di­
vided by a large oval denuded raised area (frontal callos­
ity) immediately above the base of the antennae (Fig. 2). 
Occasionally, at the vertex there is a small, denuded spot 
(ocellar tubercle) which may bear three ocelli in certain 
genera. In the Tabaninae, ventral to the vertex is a de­
nuded line called the median callus. Beneath it and occa­
sionally connected to it is a denuded, slightly-raised area, 
termed basal callus. The ventral margin of the basal callus 
marks the lower extremity of the frons. Above the base of
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the antennae and below the basal callus is the subcallus 
which may be denuded or pollinose. The clypeus lies be­
neath the antennae and above the oral margin. Lateral to 
the general region of the clypeus and beneath the eyes lie 
the genae.
Wing veins and cells are labeled using the Comstock- 
Needham terminology (Fig. 6). Wing venation is usually of 
little use in taxonomy as it varies little throughout the 
family. However, wing coloration patterns are especially 
helpful in separating the species of the genus Chrysops 
(Fig. 3).
Abdominal color patterns are also frequently used as 
diagnostic characters; and descriptions make use of such 
terms as median triangles, median dorsal stripe, or sub­
lateral spots, the latter referring to lighter areas be­
tween the median dorsal line and the lateral margin.
Changes in appearance may occur with "greasing" and 
handling. The former is a condition in which an oily resi­
due develops on the outer surface of some specimens and 
may distort or obscure the color pattern. In some cases 
if it is detected early enough, a small piece of tissue 
paper may be placed over the specimen to absorb the oil 
before the color pattern is lost. Fresh pieces of paper 
may be applied until they fail to evidence the presence of
oil. If the specimen is already greasy or otherwise dirty, 
it may be cleaned with ethyl acetate. If the acetate fails 
to help, the specimen may be placed in a hot detergent bath
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for a few minutes. However, even after this is done, the 
specimen will usually never regain its original appearance. 
The color or the appearance may also be altered when the 
fine surface dusting (pollen) is accidentally rubbed while 
handling.
fiye color may be lost when the specimen dries, and it 
will be necessary to place the specimen in a humidity cham­
ber to restore the pattern.
VI. KEYS TO THE TABANIDAE
In the following section, taxonomic keys are given for 
the larvae of 10 genera and 29 species of Tabanidae and for 
13 genera and 100 species of adult Tabanidae. The key to 
the genera of the larvae occurring in Louisiana and neigh­
boring states is modified in part from Teskey (1969). The 
keys to the 29 species described in this paper are based 
on larval specimens collected and reared to the adult stage. 
Keys to the adults are based in part on those of Brennan 
(1935), Hays (unpublished), Jones and Anthony (1964),
Philip (1947, 1950, 1955), and Stone (1936). These keys 
were modified to include species variations and taxonomic 
revisions. Several species not recorded from Louisiana 
but collected in neighboring states are included and are 
denoted by an asterisk (*).
Key to Genera of the Larvae of Tabanidae
1. Body pyriforra. Integument opaque and roughened. Allsegments with an annular ring of small tubercles orcrenulate frills .... Goniops chrvsocoma Osten SackenDisagreeing with above characters. Body cylindrical and somewhat tapered at both ends ................ 22. Three pairs of pseudopodia (including dorsal ridge)
on each of first five abdominal segments. Anal segment hemispherical, £ length of preanal segment.
Mandibles almost straight  .................... .................Eisenbeckia incisuralis (Say)
Pseudopodia present on the first seven abdominal seg­ments. Differing in other characters ....    3
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Larva blackish in appearance (greenish-black in liv­ing specimens), completely clothed in a black, 
brown, and golden mottled pattern of thick pubes­cence. Mature larva less than 35 mm long (Fig. 19)
.............  Chlorotabanus crepuscularis (Bequaert)Pubescence when present usually limited to anterior and/or posterior margins and pseudopodial pubes­
cence on one or more segments. If completely clothed in pubescence, pattern not mottled and
mature larva over 40 mm long  .....     4Three pairs of pseudopodia present on each of abdom­
inal segments 1-7• Mature larva small, less than20 mm long  ......     Chrysops Meigen
Four pairs of pseudopodia present on abdominal seg- ments 1-7 • Mature larva usually over 20 mm long .. 5 Siphon composed of two lateral sclerotized plates 
tapering apically and a conspicuous stigmatal spine extending from between the plates (Fig. 1&) • •Merycomyia whitneyi (Johnson) 
Siphon lacking sclerotized lateral plates; spine
may or may not be present ............   6Respiratory siphon short, approximately its basal diameter. Rather uniformily-spaced striations en­
circling all segments. Mature larva less than 25mm long (Fig. 20) ..... Leucotabanus annulatus (Say)Respiratory siphon longer than ^ its fcasal diameter. 
Striations, if present on all surfaces, more com­pressed on lateral aspects. Mature larva, if not agreeing with the above characters, over 25 mmlong (Tabanus molestus Say) ..........   7Median lateral surfaces of anal segment lacking pubescent markings. Striations present on dorsal and ventral surfaces of all abdominal segments ..... ...............    Hybomitra EnderleinEither median lateral surfaces of anal"segment with 
pubescent markings or striations absent or poorly developed on dorsal and/or ventral surfaces of
abdominal segments...............................Tabanus L.. Atylotus 0. S.. and Haematopota americana
0. S.
Key to Larvae of Chrvsops
Respiratory spine absent ......................   2
Respiratory spine present  ...............   5Pubescence of anal segment varying in intensity fromextremely pale to light, covering most of the an­
terior aspects; posterior ventrolateral portion largely hyaline. Respiratory siphon less than three times its basal diameter (Fig. 10) .......... ............ ................  nigribimbo Whitney
Pubescence of anal segment darker, covering the pos-
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terior ventrolateral portions; hyaline areas pri­marily anterior. Respiratory siphon three or more 
times its basal diameter  ..............   33. Posterior pubescence of preanal segment with a dis­tinct median lateral peak. Lateral striations on 
abdominal segments 2-7 extremely fine, appearinginconspicuous or absent (Fig. 7) .....  brimlevi HinePosterior pubescence of preanal segment without a median lateral peak; usually small dorso- and ventrolateral peaks present. Lateral striations 
on abdominal segments normal ....................  44. Respiratory siphon approximately three times its ba­sal diameter. Anterior pubescence encircling ab-- 
dominal segments 1-4 (Fig. 9) •••• vittatus Wiedemann Respiratory siphon approximately four times its basal diameter. Anterior pubescence encircling abdomi­nal segment 1; absent at least laterally on ab­dominal segments 2-7 (Fig. 3) ......... pikei Whitney5. Anterior pubescent annulus of prothorax extremelyfaint, extending 2/3 or more the length of the segment. Lateral pubescent projections absent from all thoracic segments (Fig. 11).. niger MacquartAnterior pubescent annulus of prothorax narrow, either with paired pubescent projections or a lateral bib. Lateral projections developed at least on the mesothorax  .......................  66. Prothoracic annulus with a lateral pubescent bib oneach side  .......................  7Prothoracic annulus with paired lateral pubescent
projections on each side  ................   37. Pubescence of anal segment distinct, covering ap­proximately 5/6 or more of the segment. Posterior 
pubescence present on abdominal segments 6 and 7,distinctly encircling the latter (Fig. 12)  ....................................   celatus Pechuman
Pubescence of anal segment covering approximately 
3/4 of the segment. Posterior pubescence absent 
on abdominal segment 6 (Fig. 13)*• flavidus Wiedemann3. Anal segment with conspicuous isolated pubescent
spots located dorsolaterally in the anterior hya­line area. Anterior pubescence of abdomen com­
pletely encircling only abdominal segments 1-2
(Fig. 17) ................... . cincticornis WalkerAnal segment without conspicuous dorsolateral iso- lated pubescent spots. Anterior pubescence en­
circling at least first three abdominal segments... 99. Posterior pubescence broadly encircling preanalsegment (Fig. 15) ...................  dimmocki HinePosterior pubescence absent on preanal segment orlimited to a small median lateral peak.......... 1010. Posterior pubescence usually absent on preanal seg­ment; if present, limited to a tiny median lateral spot (Fig. 14) ................  reicherti Fairchild
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Posterior pubescence forming a median lateral peak on preanal segment (Fig. 16)... callidus Osten Sacken
Key to Larvae of Tabanus
1. Respiratory spine present  ...............  2Respiratory spine absent  ..................   62. Prothoracic annulus with paired lateral pubescentprojections on each side  ................  3
Prothoracic annulus with a lateral pubescent bib
on each side..........    5
3. Lateral anal arm connected to anal pubescent ring;
lateral prothoracic projections relatively narrow, usually about 2| times longer than greatest width.. 4 
Lateral anal arm usually not connected to anal pubescent ring; lateral prothoracic projections wider, usually 2 times longer than greatest width 
(Fig. 29).......................... . aranti Hays4. Living larva green in color. Lateral pubescent
projections of mesothorax expanded apically (club- 
shaped). Anterior pubescence present dorsally on 
the anal segment (Fig. 27).*•• maculipennis Wiedemann 
Larva creamy-white. Lateral pubescent projections of mesothorax not expanded apically. No anteriordorsal pubescence on anal segment (Fig. 28) ...................   nigrescens Palisot de Beauvois
5. Lateral anal arm connected to anal pubescent ring.Lateral pubescent projections of mesothorax slightly expanded apically. Rather distinct brownpubescence on all segments (Fig. 31)  stygius SayLateral anal arm not connected to anal pubescent ring. Mesothoracic projections seldom expanded apically. Pubescence light on most segments (Fig.
30)  ........................ . proximus Walker6. Most abdominal pseudopods long and conspicuous withtheir apices having from 5 to 15 crochets arranged in a semicircle. Lateral pubescent arm of anal
segment not connected to anal ring (Fig. 34) ...... .................... . fairchildi Stone
Pseudopods normal, without crochets................. 7
7. Respiratory siphon approximately I its basal dia­meter. Striations pronounced and rather evenly 
spaced on all body surfaces (Fig. 21)... molestus Say 
Respiratory siphon equal to or greater than itsbasal diameter ...................     8
8. Anal segment elongated posteriorly, respiratorysiphon approximately four times its basal diameter(Fig. 35) ....................... . pumilus Mac quart
Anal segment not especially elongated posteriorly, respiratory siphon less than 2g times its basal 
diameter  ................................  9
9. Pubescence solid, covering entire body surface;
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large, approximately 50 mm long (Fig. 33) • •....................     americanus ForsterPubescence not entirely covering surface, usually limited to anterior and/or posterior margins of 
most segments and to pseudopodial pubescence of 
abdominal segments 1-7  ....•..............  1010. Pubescence dark and extensive on all segments; dor­
solateral pubescent bars connect anterior and posterior pubescence on abdominal segments 1-7(Fig. 32) .... *.................. atratus FabriciusPubescence not extensive; dorsolateral pubescent bars 
absent on abdominal segments 1-7................ 1111. Protborax with a lateral pubescent bib ..............12
Prothorax with paired lateral pubescent projectionson each side or lateral prothoracic projections absent entirely...............     1312. Respiratory siphon approximately equal to its basaldiameter. Lateral pubescent projections of meta­thorax extending about 1/2 or less the length of the segment. Larva usually 25 mm or less in
length (Fig. 26) ................. lineola FabriciusRespiratory siphon approximately twice its basal di­
ameter. Lateral pubescent projections of meta­thorax extending about 3/4 the length of the seg­ment. Mature larva over 30 mm in length (Fig. 25) •
...................  trimaculatus Palisot de Beauvois13. Faint anterior and posterior pubescence present on
abdominal segments 1-7* Anterior pubescent annuli 
of thorax with lateral projections on all segments
(Fig. 23)     sulcifrons MacquartAnterior and posterior pubescence absent on abdomi­
nal segments 1-7 • Lateral pubescent projections absent at least from the meso- and metathoracic 
segments  ......      1414. Lateral pubescent arm present to some degree on anal
segment (Fig. 24) ............ melanocerus WiedemannLateral pubescent arm absent on anal segment (Fig. 22) ........        nigripes Wiedemann
Key to Genera of Adult Tabanidae
1. Hind tibiae with two apical spurs matching those ofmiddle tibiae (small in Merveomyia) subfamily Pan-
goniinae  ......................    2Hind tibiae without spurs, subfamily Tabaninae .....  32. Third antennal segment with five divisions (fourannuli) ................... ....... Chrvsops Meigen
Third antennal segment with three divisions (twoannuli) ..................... ..... Merveomyia Hine3. Frons of female without callosity; body compact, uni­formly greenish-yellow in life.... Chlorotabanus Lutz 
Frons of female with callosity; color of body not as
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above................ ...... • •.....   44* Third antennal segment with forward-projecting
hook-like process above; eye pilose • •••.......  3If third antennal segment has forward-projecting 
process, eye is bare; if eye is hairy* there is no forward-projecting process on third antennal
segment .....................................   6
3- Subcallus with erect black hairs laterally ...................... ............ Agkistrocerus Philip
Subcallus without such hairs ••••.. Hamatabanus Philip6. First antennal segment considerably longer thanthick; eye in life and wing with irregurar bandsand spots ....................  Haematopota Meigen
First antennal segment scarcely longer than thick;
eye in life banded or unicolorous.......   7
7* Vertex with distinct ocelligerous tubercle  .........3Vertex without such tubercle; if vertex is raised
in male* it is pollinose ......................  9S. Eye ostensibly bare; frons narrow* callosity longand narrow; scutellum pallid •••• Leucotabanus Lutz Eye usually distinctly pilose; frons variable in width* basal callus correspondingly broad; scu­tellum dark   Hvbomitra Enderlein
9. Subcallus very swollen and shiny; genae denuded andshiny; black species ....... Whitnevomvia Bequaert
If subcallus is slightly swollen, genae are pol­linose  ....       1010. Third antennal segment with no dorsal angle; fronsof female very narrow* height seven times width 
at base* median callus a very slender line; wingwith at least a subapical brown spot .......... .....   Diachlorus Osten Sacken
Without this combination of characters  .......... 1111. Small fly, 7-9 mm; annulate part of third antennal
segment with three divisions  Microtabanus Fairchild
Annulate part of third antennal segment usually with four divisions, if less than four* length of fly 10 mm or more.........................  13
13. Third antennal segment with plate usually roundedabove* if there is suggestion of dorsal angle or excision, frons is widened below; small
species, 10-14 mm long.......... Stenotabanus LutzThird antennal segment with distinct dorsal angle and usually excised; frons never widened below;
small (9-11 mm) to large (23-30 mm) flies ...... ................................ Tabanus Linnaeus
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Key to Females of Chrysoos
1. Apex of wing beyond crossband usually hyaline, iftrace of infuscation along costa, then the sub­median areas on first two abdominal tergites
yellow • • • • •...........       2Apex of wing beyond crossband infuscated; i.e.,
apical spot present (narrow in brimleyi) ....   62. Midfacial pollinose stripe beneath antennae one-half to three-fourths distance to oral margin ... 3 
No midfacial pollinose stripe (occasionally a short stripe less than one-third distance to oral margin in fulvistigmus) .................    4
3. Cell Cui with basal hyaline lunule..carbonarius WalkerCell Cui entirely infuscated basally  ........••••  ...............    cincticornis Walker4* Wing picture dilute, crossband fading well before 
hind margin or if crossband distinct the sub­
median areas on first and second abdominal
tergites yellow •••.......     5Wing picture with crossband saturate and reaching 
or nearly reaching hind margin, abdomen entirely dark ••••......................  niger Macquart
5. Both basal cells entirely hyaline, abdomen withyellow pattern basally.......... fulvistigmus HineFirst basal cell dilutely infuscated, abdomenentirely dark  ........   nigribimbo Whitney6. Face with distinct median pollinose stripe, usuallyextending one-half or more the distance to oral margin. If stripe shorter, then abdomen dark
with a median dorsal yellow stripe  ............. 7Face bare, if stripe present, not extending morethan one-third the distance to oral margin  .... 97* Abdomen dirty yellow with a black middorsal longi­
tudinal band  ......     abatus Philip*Abdomen otherwise marked ••••••••••••.......... •••• 86. Abdominal integument entirely black, first basal
cell infuscated  .................  separatus Hine
Abdomen with at least a faint trace of yellowbasally, first basal cell mostly hyaline ....... ........................ . upsilon Philip
9. Base of vein Rl (fork) with prominent, isolatedcloud or this may be extension from crossband 
(may be faint in brimleyi) ••.•••••••••••••.•••• 10Fork with no prominent cloud though area may be
included in apical tinting of wings  ......   1110. Outer margin of crossband nearly straight or gentlybowed; apical spot narrow, just reaching into 
outer corner of cell Ra ; if apical spot slightly expanded then palpi and legs mostly black .»••••........................... •••••••• brimleyi Hine
Outer margin of crossband strongly bowed; apical 












areas faintly infuscated fuliginosus Wiedemann*
First basal cell completely infuscated* if there 
is a hyaline spot in apex, it does not plainly cross cell; crossband always reaching hind
margin.......       12First basal cell with at least subapical hyaline spot crossing cell, sometimes cell almost en­tirely hyaline (in montanus spur occasionally 
reaches apex); crossband not always reachinghind margin •••••••••   •••• 26
Wing pattern dilutely infuscated with usual hyaline
areas luteous or tinted  .......   39Wing pattern in sharper contrast with definite
hyaline areas  ............. ............ 13Abdomen bicolored, two basal tergites yellow, re­mainder black  .... . tidwelli Philip & Jones*Abdomen otherwise marked .............   14
Apex of hyaline triangle nearly reaching or cross­ing R2+3 and often crescentic above Tits projec­tion above fork in cell R3 in occasional par- 
vulus and dacne is only vaguely indicated by a reduced subhyaline crescentic margin along
ero8shand    19Apex of hyaline triangle seldom pointed, just en­veloping fork and never crescentic above (entire 
apex of wing in bistellatus infuscated except 
for isolated fenestrate spot in cell R3 abovefork)  ....................................... 15Entire apex of wing infuscated except for isolated
fenestrate spot in cell R3 above fork ••••..... ....... ........ . bistellatus Daecke
Apical wing pattern otherwise 16
Apex of hyaline triangle not extending beyond vein 
Mi; if hyaline triangle extends slightly above vein Mi, frontal callosity black and abdomen lacking midventral black band..moechus Osten Sacken 
Apex of hyaline triangle extending beyona vein Mi«..17 Abdomen with two submedian dark lines expandedposteriorly xnacquarti Philip
Abdomen quadristriate   ....      lbFrontal callosity and scutellum entirely yellow ... ...................... . vittatus Wiedemann
Frontal callosity and scutellum predominantly darkstriatus Osten Sacken 
Frontal callosity yellow often with brown uppermargin  ......     20
Frontal callosity black or occasionally with brown 
shades 21Hyaline triangle with wide base on hind margin behind cell R4; crossband never invading cell Cui; abdomen usually quadristriate..beameri Brennan Hyaline triangle very narrow, more crescentic, 
apical spot usually invading cell Mi, crossband
34
often crossing cell Cu^ as a lighter shadow; abdomen usually with two accentuated submedian 
stripes ••••••...............  hinei Dae eke*21. Abdomen yellow with two submedian black stripes;apex of hyaline triangle usually a blunt spotabove fork  pikei WhitneyAbdomen otherwise marked  ...........      2222. Abdomen yellow with four black stripes ....................      seouax WillistonAbdomen otherwise marked  .......     23
23. Thorax with conspicuous yellow stripe on each sideabove wing base  ......   24Thoracic bands confined to pleura ••••............. 23
24* Abdominal pattern usually consisting of three dirty yellowish stripes, sometimes obsolescent later­ally ......................   obsoletus WiedemannAbdomen dark, without pattern or only trace of medi­
an yellow stripe ...... obsoletus lugens Wiedemann23. Hind legs predominantly yellowish to brown; abdo­men usually with at least suggestions of one or 
three gray or yellowish stripes; apical spot 
crossing into cell R5 at least as a shadow ••••••      dacne Philip
Hind legs predominantly fuscous; abdomen dark,seldom with obscure pattern on tergite 2; apical 
spot usually fading in cell R4 •••• parvulus Daecke
26. Apical spot just wider than cell Ri at its originand only exceptionally expanded distally; about one-third and one-fourth of respective two basal 
cells infuscated; crossband fading well before hind margin; frontal callosity customarily yel­low with brown upper margin rounded and almost 
as tall as broad; tergites 1 and 2 yellow with connected, sharp black hourglass-shaped spot, en­
closed yellow triangle on 2 usually equilateral;
sternites 2 and 3 with sublateral spots  ..............    sackeni Hine*
Without this combination of characters  .....   2727. Abdomen quadristriate or quadrivittate, usuallywith median inverted "V" on tergite 2; apical spot drop-shaped, usually filling at least half 
of cell R4, apex of hyaline triangle often reaching or even slightly crossing vein R2+3; frontal callosity and scutellum typically blackbut former occasionally yellowish...........................   montanus Osten Sacken
Without this combination of characters  ........23
2$. Apex of hyaline triangle clearly reaching or cross­ing vein R2+3; first basal cell infuscated to about half or less than half its length •••••••• 29
Apex of hyaline triangle not reaching vein R2+3; first basal cell with infuscation usually reach­
ing to or beyond basal two-thirds ••••.•••...... 34
35
29* Apical spot narrow, seldom widened apically; cell Cux partially infuscated; crossband reachinghind margin; hind femora black  .............  ..................  callidus Osten Sacken
Apical spot widened beyond its origin, drop-shaped and usually extending into more than just apex 
of cell R^; if apical spot narrow then cell Cui mostly clear and crossband does not reach hindmargin; hind femora variable in color .......... 30
30. Abdomen predominantly blackish with long middorsal 
yellow stripe attenuated caudally, and some­times with abbreviated stripes on either side •• .................... . uni vi t tat us Mac quart
Abdomen predominantly yellow and otherwise pat-terned  ....     3131* Apical spot practically or quite separated from
crossband by apex of hyaline triangle and occu­
pying nearly whole of cell R^; crossband fillingcell M3 to margin  ........................   32Apical spot joined to crossband by about width of
cell R i ....................................... 3332. Second abdominal segment with two submedian darkdashes ............. geminatus geminatus WiedemannSecond abdominal segment entirely yellow  ...... ......     geminatus impunctus Krober
33• Hind femora, palpi, and frontal callosity yellow;crossband dilute; median spots on abdominal ter­gite 2 reduced       cursim Whitney*
Hind femora, palpi, and frontal callosity dark; crossband saturate (occasional dimmocki. seecouplet 3 5 ) ..... ..... ..... pudicus "Osten Sacken34* Apical spot extending dilutely along whole hind margin of wing enclosing prominent subhyaline 
streak (sickle) along outer border of crossband; scapes enlarged; callus yellow; frontal callo­sity protuberant; body rich brownish with inde­
finite abdominal pattern •••••••••••• brunneus Hine
Without this combination of characters ........... 3535* Inverted “V” on tergite 2 tall, crossing tergiteand enclosing equilateral triangle; hind femora and tibiae usually brown to black; frontal cal­lus only occasionally yellow......... dimmocki Hine
Inverted •'V" usually flattened, only occasionallyattaining anterior margin, enclosed triangle 
broader than tall; frontal callus yellow; hindfemora and tibiae predominantly yellow ........ 36
36. Wing pattern not sharply outlined, usual hyaline areas tinted; antennae moderately swollen but not to extent in brunneus: mesonotum typically grayish-green with hlackish stripes ............................. atlanticus Pechuman
Wing pattern distinctly outlined; basal segments
of antennae but little swollen  ........... 37
36
37• Thorax typically yellowish with brown stripes; outer margins of crossband usually rather straight; in­
verted brown “V" on tergite 2 not especially 
flattened and sides of this tergite brownish yel­low     flavidus WiedemannOuter margin of crossband usually sinuous; tergite 2 with median ”V” flattened to about one-half the length of tergite leaving anterior “collar” 
of pale greenish-yellow . •....... 3$
38. Dorsum of thorax grayish-green with three fuscous
stripes ........................  celatus PechumanDorsum of thorax with brown and yellow stripes ....
..........  reicherti Fairchild39. Dorsum of abdomen yellow-brown; first basal cell
lightly infuscated   brunneus HineDorsum of abdomen dark brown to black; first basal
cell darkly infuscated...obsoletus lugens Wiedemann
Key to Males of Chrysops
1. Apex of wing beyond crossband hyaline, at most occa­sional indefinite trace of infuscation along
costa................................  2Apical spot present and distinct .................. 62. Wing picture saturate, infuscated and hyaline areascontrasting  ......•••••.•••..............  3
Wing picture dilute (cross band distinct in occa­sional specimen of fulvistigmus)  ........... 53. Frontoclypeus yellow with black lateral facial
calli; midfacial pollinose stripe reduced to a small peg-like projection; apical portion of 
both first and second basal cells partially hya­
line; the clear area in apex of second basal cell occasionally extending into base of cell
Cu^  .....................    niger MacquartFrontoclypeus black with midfacial pollinose stripe that extends at least one-half the distance to oral margin; apical portion of first and’second 
basal cells completely hyaline ............. •••• 44. A well defined basal clear lunule in base of cell
Cu-i ........................ .. carbonarius Walker
Cell Cui entirely hyaline ........ cincticornis Walker5. Abdomen and first basal cell entirely dark brownto black..................   nigribimbo Whitney
Abdomen with basal yellow pattern; first basal cell 
not infuscated ................. fulvistigmus Hine6. Entirely black; apical spot distinctly separatedfrom crossband  .................. separatus Hine











than upper one-third of face; facial calli onlyexceptionally protuberant...........   10
Apex of hyaline triangle exceeding vein 1*2+3* Pro“ minent midfacial pollinose stripe... upsxion Philip 
Apex of hyaline triangle seldom extending much beyond fork; midfacial pollinose stripe reduced to a very thin broken line or represented by a short stump that extends approximately one-third
or less the distance to the oral margin   9Midfacial pollinose stripe very thin, extending 
most of the distance to oral margin; facial pol- linosity yellow; occasionally a trace of yellow median line on abdominal dorsum ...••• dacne Philip Midfacial pollinose stripe extending less than one-third the distance to oral margin; facial pollinosity gray; abdomen entirely black ......farvulus Daeeke e apicalarea of wing smoky enclosing hyaline triangle; second basal cell usually extensively hyaline; scapes slender to noticeably swollen (some cur- 
sim. pudieus. and celatus with very faint wing 
infuscatxon and slender scapes, see couplet 24)..11 Wing pattern normally saturate, sharp and con­
trasting with definite apical spot; scapes notswollen............     15Primarily a dark species, frontoclypeus pale yellow with dark brown or black facial calli and gena*. 12 
Yellow or tan species; entire face bright yellow... 14 Yellow stripe on each side of thorax above wing
base  ...................................... 32Thorax darker, not as above ...........   13Scape, fore coxa, femur, black; faint stripes onpleura ....................  fuliginosus Wiedemann*Scape, fore coxa, femur, yellow to brown; pleura
with obvious plumbeous stripes •••• parvulus Daecke Yellowish-brown species with robust scapes, a 
median series of indefinite geminate spots on abdomen, and very indefinite infuscated wingpattern..............   atlanticus Pechuman
Reddish-brown species with swollen scapes; indef­inite abdominal pattern; a pronounced enclosedhyaline sickle beyond crossband .... brunneus HineApical spot including practically all of ceil k/.,
often invading cell R5 ......................... 27Apical spot narrow, seldom reaching beyond half
of cell R4 •••••.........     16Apical spot relatively slender, hardly widened be­yond its juncture with crossband and reaching narrowly into apex of cell R4; dark brown to black hind femora; at least apices of first and
second basal cells clear .....................  17Apical spot noticeably widened beyond origin; occa-
33
sionally separated from crossband, usually in­
vading about half of cell Ra ; femora variable in color; first and second basal cells may or may not be infuscated • •••....................  13
17* Apical spot at its origin little wider than cellR l .............     saekeni Hine*Apical spot at its origin not wider than cell............................. callidus Osten Sacken
13. Body without yellow markings; usually definitecloud on base of vein R4 at fork •••••••.•••.«•. 19
Body with various yellow patterns; no cloud onfork  .....................................  20
19* Outer margin of crossband noticeably bowed  .......... (some fuliginosus Wiedemann, see couplet 22)Outer margin of crossband nearly straight ........
• •••••••..........   «... brimleyi Hine20. Lateral facial calli and lower genae dark brown
to black; abdomen fuscous with a conspicuous middorsal yellow stripe attenuated caudally ••••
............................. univittatus MacquartFace and cheeks entirely yellow.................. 2121. Second basal cell predominantly hyaline; (base of
cell R3 often with subhyaline spot); abdomen pale yellow, often with indefinite light brown or fuscous markings, that on tergite 2 and in­verted ”V" usually not reaching anterior margin
  22Second basal cell at least one-half infuscated; 
base of cell R3 not usually paler than rest of crossband; abdominal pattern otherwise ........ 2622. Ground color of thoracic dorsum and scutellumtypically yellow-brown.....................   23Ground color of thoracic dorsum and scutellum
typically green-gray  ................ 2423. Tergite 2 with broad greenish-yellow basal bandabove flat, broad, brown inverted “V"; outer
margin of crossband strongly sinuous ...............................       reicherti Fairchild
Base of tergite 2 about same color as others, and median figure usually taller; outer margin of 
crossband nearly straight or gently sinuous •••• ••••••••••••••.....•••••••.•••• flavidus Wiedemann24. Inner margin of crossband dilute# bases oi' discaland Ro cells extensively subhyaline..cursim Whitney* Inner margin of crossband practically fillingdis­
cal and R3 cells to their bases  ............ 2323. First basal cell infuscated with a prominent distalhyaline area; first and second abdominal seg­ments with a pale yellow-green cast laterally;facial calli not noticeably swollen ......................       celatus Pechuman
First basal cell entirely infuscated at least faintly; first and second abdominal segments
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mostly yellow-brown laterally; facial calli slightly protuberant.......   pudicus Osten Sacken
26. Tergite 2 with sublateral black spots  .....   montanus Osten Sacken
Tergite 2 on either side of median figure broadlyyellow  ...........     dimmocki Hine
27. Body predominantly dark, abdomen sometimes withone or three light stripes....... ............. 26At least abdomen with extensive yellow and darkpattern............... ...................... 3326. Femora and fore coxae black, no suggestions ofabdominal stripes and no yellow thoracic stripes 
though pleura may have plumbeous markings ...... 29Femora and fore coxae extensively yellow; sides of thorax and often abdomen with yellow stripes 
............................................... 3129. Hyaline triangle sharply limited to apices of
cells Mi and M2 (cell R5 entirely infuscated) ........................ . moechus Osten Sacken
Hyaline triangle at least invading cell R3 ........  3030. Outer border of crossband relatively straight,
apex of hyaline triangle crossing vein R2+3? small isolated spot at fork; hyaline areas in
apices of basal cells  ............. .................... (some brimleyi Hine, see couplet 16)
Outer border of crossband sinuous, sometimes con­
necting along vein R4+5 with spot at fork, thus isolating diagonal dash in cell R3, which re­
presents apex of hyaline triangle; whole apex of wing and apices of basal cells may otherwise be tinted  ............... fuliginosus Wiedemann*
31. No pale stripe on thorax above wing base, graystripes confined to pleura   parvulus DaeckeYellow stripe on each side of thorax above wing
base.......         3232. Abdomen with one or three definite reddish-yellow
lines  ..... •••• obsoletus WiedemannAbdomen dark, at most trace of median line on ter­gite 2  . obsoletus lugens Wiedemann
33. Wing mostly infuscated except hyaline areas indistal portion of first basal cell, most of second basal cell, and along distal margin of crossband; abdominal pattern indefinite brown
bands on pale yellow...........................34Wing with hyaline areas more extensive, hyaline triangle usually open to hind margin; abdomen 
variable, usually striate  .....   3534. Dorsum of thorax grayish-green with three fuscousstripes.  .•••• celatus PechumanDorsum of thorax with brown and yellow stripes ................................. reicherti Fairchild
35* Apex of hyaline triangle nearly or quite reaching
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vein R2+3 and occasionally crossing it .......   36Apex of hyaline triangle Just enveloping fork •. • • • 41
36. Apex of hyaline triangle usually terminating incell &o; abdomen with two to four black lines •• 37 Apex of hyaline triangle usually separating the apical spot from crossband; abdominal tergite 2 mostly yellow with or without a pair of smalldark dashes ......  3637* Facial calli and lower gena predominantly darkbrownish to black* leaving narrow midstripe of
yellow ...........       39Facial calli and gena predominantly yellow* onlynarrow darkened area near lateral margin ••••••• 4036* Second abdominal segment with two submedian dashes ...............geminatus geminatus Wiedemann
Second abdominal segment yellow . ..*.......... . ........... . geminatus imounctus Krober
39* Lateral abdominal stripes incomplete; second' basal 
and Gun cells mostly hyaline; apex of hyalinetriangle blunt in cell £3   pikai Whitney
Lateral abdominal stripes complete to tergite one; apex of second basal cell and base of cell Cui 
with reduced hyaline spots; hyaline triangleacuminate and crescentic  .... seouax Williston40« Abdomen with four black lines equal in length and 
attaining tergite one; hind tibiae not swollen; 
cell Cui and second basal cell predominantlyhyaline  .... •.•••«•«»• beameri Brennan
Abdomen with two submedian black lines and two shorter sublateral lines which do not attaintergite one; hind tibiae slightly expanded;
cell Cui and second basal cell considerablyinfuscated  ...........   hinei Da©eke*
41. Abdominal pattern transverse; first basal cell hya*line in apex «•••••••••• (occasional dark flavidus)Abdominal pattern linear; first basal cell infus*
cated to apex.......*.......  4242* Ground color of thorax and scutellum yellow •••«««•   vittatus Wiedemann
Ground color of thorax and scutellum plumheus ••••• 43 43 • Dorsum of abdomen predominantly dark with a trace 
of yellow on the sides and a conspicuous yellowmedian stripe  ....... macquarti Philip
Dorsum of abdomen predominantly yellow with four more or less complete black stripes* occasion* ally lateral ones reduced to small isolated spots striatus Osten Sacken
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Key to Females of Tabanus
1. Eye sparcely pilose; body length 11-13 mm; brown­ish with a row of thin median spots and round­
ed sublateral spots on abdomen; antenna and
palpus very slender; frons ratio 1:2.3 to 1:3«5    quaesitus StoneNot with this combination of characters  ....... 2
2. Abdomen dorsally with both median and sublateral 
pale spots or triangles (sublateral spots very 
faint on acutus)  ....................   3Abdomen dorsally unicolorous (except dark markings 
on some abdominalis) or with single median row of pale spots or triangles» which sometimes 
arise from pale apical bands, these bands may widen laterally but do not form distinct sub­
lateral spots or triangles (sublateral pale spots sometimes present on tergite 2 only) .... 263. Abdomen dorsally with median, parallel-sided palestripe ..........................   13Abdomen dorsally with median row of pale spots or 
triangles, which may be contiguous but do not form a parallel-sided stripe ..................  44. Mesonotum covered with yellow hair, without longi­tudinal stripes; conspicuous middorsal abdominal stripe formed by triangles that widen posterior­
ly on each tergite; frons narrow, widened above
...........    5Without this combination of characters  ......... 65. Third antennal segment with annulate part black;femora gray to black; palpi creamy-yellow;
genae and pleurae with yellow hairs ..............................   fulvulus Wiedemann
Third antennal segment usually orange; femora en­tirely yellowish; palpi white; genae and pleurae 
with white hairs ............  pallidescens Philip6. Length 12 mm or more; frons parallel-sided or only
slightly widened above ..................   7Length less than 12 mm; frons distinctly widened
above ........................................  16
7. Wing variegated, frons ratio approximately 1:3 •••• ........... ......... venustus Osten SackenWing not variegated, frons ratio variable .........  8
8• Third antennal segment with plate black 9
Third antennal segment with plate orange to brown
  10














along hind margins; eye in life with two green bands; frons ratio approximately 1:4.5; wing almost hyaline with dark clouds at furcation
and cross veins ....•••• cymatophorus Osten SackenNot with this combination of characters  .......   11All wing veins margined with brown..gracilis Wiedemann*
Longitudinal veins not margined with brown  ....... 12Third antennal segment uniformly brown  ..........•............. zvthicolor PhilipThird antennal segment with annulate part black ... 13 
Bye in life with a single purple band; frons ratioless than 1:3 (coastal species)   texanus HineBye with two or three purple bands; frons ratio
1:3 or greater.............     14Eye in life with two purple bands; frons ratio
1:4 to 1:3 •••.•••.............. longiusculus HineEye with three purple bands; frons ratio variable.• 15 Frons broad, approximately 1:3 with parallel sides........................ •••••• sagax Osten Sacken
Frons narrow, approximately 1:6 and slightly widen­ed above     wilsoni Pechuman
Eye in life or relaxed specimens with two purple bands; median callus subquadrate; palpus not strongly swollen basally and not sharply pointedSumilus Macquart ; mediancallus slender; palpus strongly swollen basallywith apex acute  ......     17
Eye unicolorous......      sparus Whitney*Eye with single purple band ... sparus mllleri Whitney
Length 16-19 mm; fork with small dark spot  ....  ............................. a cut us (Bigot)
Length 9*15 mm; fork without dark spot ••••....   19Eye in fresh or relaxed specimens with single pur­ple band; frons nearly parallel-sided; costalcell colored, sometimes faintly  .........   20Eye in fresh or relaxed specimens with two purple 
bands; frons widened above; costal cell as hya­line as rest of wing .•••••••••................ 24
Palpus, pleura, costal cell distinctly yellow; thorax and yellowish stripe of abdomen golden
pollinose.......    21Palpus white or creamy-white; pleura grayish, dor­
sum grayish to cinereous; costal cell variable.• 22 
Costal cell brown; frons ratio less than 1:3.4(coastal species)    eadsi Philip
Costal cell yellow: frons ratio greater than 1:3•5(inland species) ....... ouinquevittatus WiedemannAbdomen predominantly yellowish laterally; costal
cell yellowish to clear (coastal species) ............................... nigrovittatus Macquart
Abdomen predominantly dark brown to black laterally, 
sublateral pale spots faint; costal cell dark •• 23
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23. Basal callus usually brown; legs yellowish-brownto dark brown; abdomen dark brown with a light 
median stripe and small sublateral rounded
spots  ...................... fuscicostatus HineBasal callus dark brown to black; femora, apical 
portions of tibiae and tarsi, black; abdomen predominantly black with light median stripe
and occasionally faint sublateral spots .      mularis Stone
24. Scutellum reddish at posterior margin; femora of
at least fore and hind legs infuscated or 
cinereous subsimilis BeHardiScutellum and thorax concolorous, dark   ..... 2525. Abdomen predominantly yellow-brown; the two sub­median dark stripes reduced (coastal form) ....
  .............   lineola hinellus PhilipDorsum of abdomen predominantly dark,with sub- 
lateral pale stripes reduced.......................  lineola lineola Fabricius26. Abdomen unicolorous, except dark abdominal markings
on some abdominalis  ....   27Abdomen bicolorous; faint to distinct pale median triangles or spots with or without apical bands, 
or bands only.......       3427. Fork without dark spot, although whole wing maybe infuscated  .............................  2#
Fork with dark spot ••••.....     2926. Entirely black species; wing darkly infuscated ••••
     atratus Fabricius
Mot as above  ....     3729. Mesonotum covered with distinct white hair andpollen ..............................  stygius SayMesonotum brown to black..............   30
30. Frons narrow at base, widened above..........   31Frons moderate in width, sides almost parallel .... 33
31* Cell R5 not narrowed apically   aar PhilipCell R5 narrowed or closed apically ..........   3232. Genae with orange-brown to black hair..proximus Walker 
Genae with light gray to pale yellow hair (seecouplet 56)..gladiator Stone, abdominalis Fabricius33• Wing nearly hyaline distad of basal cross vein ....
................... nigrescens Palisot de Beauvois#Wing nearly uniformly dark ........... colon Thunberg34. Fork without infuscation, or if fork faintly in-
fuscated, legs predominantly black ............ 33Fork with infuscation, either a distinct spot or an extension of vein margin infuscation (faint 
in some turbidus and coarctatus ; legs reddish 
to orange-brown ).......       3935. Median abdominal spots, if present, not contrastingsharply with remainder of tergites; palpi slender,tan to reddish-brown  ............   36Prominent median abdominal triangles present dor-
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sally, palpi thicker basally, whitish to cream- colored .............................  3836. Medium-sized fly; costal cell hyaline........ ••••  ......................... rufofrater Walker*
Large fly; costal cell yellow or brown.......   3737. Wing hyaline, costal cell dark brown; abdomenusually with apical bands •••••• americanus ForsterWing uniformly dilute brown........ calens Linnaeus38. Small compact fly not over 15 mm long; brownish-black with a single median row of triangles on 
abdomen arising from pale posterior bands; sub­callus denuded or very thin pollinose; fore tibia not distinctly bicolored, although theremay be pale hair basally.......nieripes Wiedemann
Subcallus not denuded; fore tibia bicolored; cellR5 usually narrowed to petiolate  ......... ..............   melanocerus Wiedemann
39. Abdomen with contrasting, pale median spots ortriangles  ........   ............. 40
Abdomen with indistinct median spots or triangles.• 5140. No median spot on tergite 2; fore tibia distinct­ly bicolored; venter of abdomen with distinct median brown stripe; furcation and crossveins faintly margined with brown; sublateral pale
spots sometimes present on tergite 2  ....... ........trimaculatus Pali sot de BeauvoisMedian pale spot present on tergite 2; differing
in at least one other character  ......    4141. Median spot on tergite 2 distinctly smaller thanthose on tergites 3 and 4; scutellum with dis­tinct pale pile; fore tibia nearly uniform in color (some moderator with extreme base pale) .. 42 
Without this combination of characters ........... 4342. Frons less than six times as high as width at base,only moderately widened above; middle and hind tibiae pale reddish-brown, the apices not mark­edly darker    molestus SayFrons more than six times as high as width at base, considerably wider above; middle and hind tibiae 
creamy-white, the extreme apices dark brown toblack....................... •••• moderator Stone
43* Fore tibia bicolored, basal part yellowish-brown with pale hair, apical part dark brown withblack hair  .................  sulcifrons Macquart
Fore tibia unicolorous or rarely base brownish,with orange hair, apex darker  ..........   4444» Venter of abdomen black with strongly contrasting,rather broad white bands........ tri.iunctus Walker*Venter of abdomen brownish, pale bands, if present,not strongly contrasting............   4345. Medium sized; plate of third antennal segment with very slight or no dorsal excision; frons ratio approximately 1:4 with parallel sides; basal cal­
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lus, antennae, palpi, legs mostly brown; abdo­men brown with gray median triangles; tergites with grayish posterior margins which expand 
laterally; wing almost hyaline with infusca­tion at fork and crossveins; cell IU somewhatnarrowed apically .......... endvmion Osten SackenNot with this combination of characters.........  4646. Frons ratio 1:5 or greater; legs uniformly orange- brown; cell R5 closed or strongly narrowed api­cally; wings subhyaline with dark infuscation at fork and cross veins; abdomen brown with a median row of small grayish-yellow triangles .••...•••••. • •  ......      nefarius Hine
Not with this combination of characters........  4747* Abdomen dorsally orange-brown or grayish-brown
with rather large median triangles ............ 4#Abdomen dark reddish-purple to nearly black with small median white spots that may be longer 
than broad  .............................  504&• Frons 2& to times as high as wide with parallel
sides; cell Re narrowed apically ..........................;..........  chelionterus Osten Sacken
Frons about 4 or more times as high as width at 
base, widened above; cell R5 not narrowed api­cally    .............................. ..... 49
49. Wing veins not margined with brown (occasionally
margin of R2+3 lightly tinted); plate of third antennal segment with only slight dorsal exci­sion; annulate portion of third antennal segment shorter than basal portion; body length usually
less than 17 m m    coarctatus Stone
Wing veins usually margined with brown; plate of third antennal segment with pronounced dorsal 
excision; length of annulate portion variable;body length usually larger than 17 mm .... .............................  turbidus Wiedemann50. Plate of third antennal segment dorsally with a
prominent forward-projecting tooth-like process...............   i mi tans Walker
Dorsal process of plate without prominent tooth-like process .............  maculitennis Wiedemann51. Deep reddish-brown to reddish-purple species; con­trasting tuffs of pale hair around wing base; wing hyaline to subhyaline with dark infuscation at furcation and cross veins; antenna, palpus, legs, orange-brown; subcallus, clypeus, genae, 
yellowish-brown; frons ratio approximately 1:3*..52 Not with this combination of characters.......   5352. Plate of third antennal segment dorsally with aprominent forward-projecting tooth-like process..................................  imitans Walker
Dorsal process of plate without prominent tootn-like process   maculinennis Wiedemann
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53. Cell R5 narrowed or closed apically ..............  54Cell R5 not narrowed apically  ..............  5754. Frons ratio 1:5 or greater, legs uniformly orange-
brown; cell R5 closed or strongly narrowed api­cally; wings subhyaline with dark infuscation at fork and cross veins; abdomen brown, median 
row of triangles faint or absent •••• nef arius Hine Not with this combination of characters ...... »••• 5555. Legs predominantly orange-brown..«cheliopterus Rondani 
Legs, at least femora, predominantly black •••••••• 5656. Abdomen reddish-brown; mesonotum reddish-brown,fine grayish pollen giving lavender tone, with 
narrow gray lines; hind tibia nearly, or quite black; palpus slender, strap-like, with apextruncate.........     gladiator Stone*
Abdomen orange; mesonotum yellowish witn dark lines; hind tibia orange except apical one- fourth, which is dark brown to black; palpusswollen basally, tapering to narrow apex ......
......     abdominalis Fabricius57. Clypeus, genae, and pleurae brown with concoloroushair; abdomen orange-brown with at most only 
faint suggestions of middorsal triangles, occa­sionally lateral margins dark; body length 20-25 m m  aar PhilipClypeus, genae, and pleurae gray to grayish-brown with pale hair; abdomen with or without faint 
middorsal triangles, usually with lateral pale areas arising from the pale posterior margins 
of each tergite  .....................  56
5 8. Legs, especially fore femora, dark brown to black,hair on fore femora black, tibial fringes mostly black; white or mixed black and white hair onrest of legs  rufofrater Walker*
Legs uniformly reddish to reddish-brown with white or concolorous hair.......   5959. Wing veins not margined with brown (occasionally
margin of R2+3 lightly tinted); plate of third antennal segment with only slight dorsal exci­
sion; annulate portion of third antennal segment shorter than basal portion; body length usually
less than 17 m m ................ coarctatus StoneWing veins usually margined with brown; plate of third antennal segment with pronounced dorsal 
excision; length of annulate portion variable;body length usually larger than 17 mm .........• •••.........••••........ ...•• turbidus Wiedemann
47
Key to Males of Tabanus
1. Eye with dense long pile; body length 11*13 ran; abdomen brownish with a row of thin median 
spots and rounded sublateral spots..quaesitus StoneNot with the above combination of characters .....•• 22. Abdomen dorsally with both median and sublateral 
pale spots or triangles (sublateral spots very faint on acutus)  ....       3Abdomen dorsally unicolorous (except dark markings on some abdominalis) or with single median row 
of pale spots or triangles* which sometimes arise from pale apical bands* these bands may widen laterally but do not form distinct sub* lateral spots or triangles (sublateral palespots sometimes present on tergite 2 only) ....  233. Abdomen dorsally with median, parallel*sided pale
stripe..........................    17Abdomen dorsally with median row of pale triangles or spots, which may be contiguous but do notform a parallel-sided stripe  ..........   44. Length 12 mm or less; blackish species; costal cell hyaline; median abdominal triangles faint orabsent, sublateral spots rounded  ......    3Length 12 mm or more, if less, costal cell infus*cated  ..............     73. Tibiae concolorous with femora; occipital tubercle prominent; basal portion of third antennal seg* 
ment 2£ to 3 times as long as wide .............   ........ pumilus MacquartTibiae distinctly paler than femora; occipital tubercle inconspicuous; basal portion of third antennal segment about twice as long as wide .... 66. Eye with a single purple band...sparus milleri Whitney
Eye without band  ................   sparus Whitney*?. Third antennal segment with plate black ...........  8
Third antennal segment with plate orange to brown •• 98. Furcation and cross veins margined with brown ............................   reinwardti Wiedemann
Furcation and cross veins not margined with brown ••• •••••.................... •••••• fairchildi Stone













Sublateral abdominal spots extensive and contiguous(coastal speciesj     texanus HineSublateral abdominal spots reduced and isolated ...• ••••••    longiusculus HineThird antennal segment with annulate portion black;
femora gray to black; palpi creamy-yellow; genae and pleurae with yellow hairs; areas of large and small eye facets not sharply differentiated •................... . fulvulus Wiedemann
Not with this combination of characters  ........ 15Third antennal segment with annulate portion usu­ally orange to tan; mesonotum covered with yel­low hairs; abdomen predominantly golden yellow­ish; areas of large and small eye facets sharply 
differentiated  ......  pallidescens PhilipThird antennal segment black; abdomen predominantly brown with small isolated pale sublateral spots; differentiation of eye facets variable;••••....• 16 
Areas of large and small eye facets sharply dif­ferentiated ................... sagax Osten Sacken
Areas of large and small eye facets not sharplydifferentiated .................. wilsoni Pechuman
Fork with small dark spot............   acutus (Bigot)Fork without dark spot..........     16Annulate portion of third antennal segment as long or longer than base; costal cell usually infus­cated ......       19Annulate portion of third antennal segment shorterthan base; costal cell hyaline............   23
Palpus, pleura, costal cell distinctly yellow; thorax and yellowish stripe of abdomen golden
pollinose... ............     20Palpus white or creamy-white; pleura grayish; dor­sum grayish to cinereous; costal cell variable  21
Costal cell brown; gena, pleural pile, light yellow; area of enlarged facets occupying approximately upper 2/3 of eye (coastal species) ... eadsi Philip Costal cell yellow; gena, pleural pile, dark yel- low; area of enlarged facets occupying less thanupper 2/3 of e y e .......quinquevittatus WiedemannEye in life or relaxed specimens with single pur­
ple band readily visible just beneath upper eye facets; abdomen predominantly yellowish later­ally; costal cell yellowish to clear (coastalspecies) .................  nigrovittatus Macquart
Not with this combination of characters.......... 22Legs predominantly yellowish-brown; abdomen ex­
tensively yellowish-brown...... fuscicostatus HineFemora, apical portions of tibiae and tarsi, black; abdomen predominantly dark brown to black, atleast so apically  ................ mularis StoneScutellum reddish at posterior margin; femora of
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at least fore and hind legs infuscated or
cinereous ..................  subsimilis BellardiScutellum and thorax concolorous, dark ....T...... 24
24- Abdomen predominantly yellow-brown; the two sub­median dark stripes reduced (coastal form) • •••........................  lineola hinellus PhilipDorsum of abdomen predominantly dark, with sub-
lateral pale stripes reduced  ...........................  lineola lineola Fabricius25. Abdomen unicolorous, except dark abdominal mark-ings on some abdominalis......     26Abdomen bicolorous; faint to distinct pale median triangles or spots with or without apical bands, 
or bands only...............................  3326. Fork without dark spot, although whole wing may
be infuscated...............................  27Fork with dark spot ............................  26
27. Entirely black species; wing darkly infuscated;antenna with a short dorsal forward-projecting
tooth ••••..    atratus Fabricius
Not as above......    3726. Genae gray *.................  proximus WalkerGenae dark brown or yellow; if genae gray then body color reddish-orange (gladiator Stone, 
abdominalis Fabricius) ..................   2929. Wing almost uniformly dark  ....   colon Thunberg
Wing subhyaline  ...................     3030. Antenna mostly orange .................  stygius SayAntenna with at least annulate part brown or
black........................................ 3131. Abdomen blackish brown; antenna and palpi darkbrown to black •••• nigrescens Palisot de Beauvois* Abdomen orange to reddish-brown; antenna and palpi 
usually brown................   3232. Cell Rc not narrowed apically ............aar PhilipCell R5 narrowed or closed apically (see couplet54, gladiator Stone, abdominalis Fabricius)33* Wing variegated; first tergite black, second witha narrow posterior, pale band nearly uniformin width .................  venustus Osten Sacken
Not as above .................................... 3434. Fork without infuscation ..••••..••••....   35Fork with infuscation, either a distinct spot oran extension of vein margin infuscation (faint 
in some turbidus and coarctatus and legs red­dish to orange-brown) ........................ 3935. Median abdominal spots, if present, not contrast­ing sharply with remainder of tergites ....... 36
Median abdominal triangles present dorsally and contrasting with dark brown to black abdomen; if faint, frontal triangle shiny and denuded •• 36
36. Medium-sized fly; costal cell hyaline  ............................... ....... rufofrater Walker*
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Large fly; costal cell yellow or brown ...».... .. 37
37- Wing hyaline, costal cell dark brown; abdomenusually with apical bands .... americanus ForsterWing uniformly dilute brown ........ calens Linnaeus36. Brownish-black with a single median row of tri-
angles on abdomen arising from pale posterior 
bands; frontal triangle completely denuded,shiny  ..... nigripes Wiedemann
Frontal triangle not as above; cell R<- usuallynarrowed to petiolate  .... melanocerus Wiedemann
39. Abdomen with contrasting, pale median spots or
triangles......    40Abdomen with indistinct median spots or triangles
  5040. No median spot on tergite 2; fore tibia usuallybicolored; palpi creamy-white; areas of large 
and small eye facets distinctly differentiated; dorsum of abdomen blackish with three median 
white triangles; venter of abdomen with dis­tinct median black stripe; furcation and crossveins faintly margined with brown  .....
..........    trimaculatus Palisot de BeauvoisNot with this combination of characters.......... 4141. Median spot on tergite 2, if present, distinctly
smaller than those on tergites 3 and 4; scu­tellum with distinct pale pile; fore tibia nearly uniform in color (some moderator with
extreme base pale) ..........................  42Without this combination of characters.........   4342. Middle and hind tibiae pale reddish-brown, the
apices not markedly darker ......... molestus Say
Middle and hind tibiae creamy-white, the extremeapices dark brown to black   moderator Stone
43• Fore tibia bicolored, basal part yellowish-brownwith pale hair, apical part dark brown withblack hair..................  sulcifrons Macquart
Fore tibia unicolorous or rarely base brownish,with orange hair, apex darker.......   4444. Venter of abdomen black with strongly contrasting,
rather broad white bands....... tri.junctus Walker*Venter of abdomen brownish, pale bands, if present,not strongly contrasting ............   4545* Medium sized; plate of third antennal segment withvery slight or no dorsal excision; antennae, palpi, legs mostly brown; abdomen brown with gray median triangles; tergites with grayish 
posterior margins which expand laterally; wing almost hyaline with infuscation at fork and 
cross veins; cell R5 somewhat narrowed apically..........................  endymion Osten Sacken
Not with this combination of characters ......... 4646. Abdomen dorsally orange-brown or grayish-brown
with rather large median triangles ........... 47
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Abdomen dark reddish-purple to nearly black with 
small median white spots that may be longer than broad  .........   4947. Antennae wholly red; enlarged facets occupying 3/4 total area of eye; cell R^ narrowed api­cally  ...............  cheliopterus Osten SackenNot as above  ......     4#4&. Wing veins not margined with brown (occasionally 
margin of R2+3 lightly tinted); plate of third antennal segment with only slight dorsal exci­sion; annulate portion of third antennal segment
shorter than basal portion ...... coarctatus StoneWing veins usually margined with brown; plate of third antennal segment with pronounced dorsal excision; length of annulate portion variable ••
     turbidus Wiedemann49. Plate of third antennal segment dorsally with aprominent forward-projecting tooth-like process ...........      ^. i mi tans Walker
Dorsal process of plate without prominent tooth­
like process............   maculipennis Wiedemann50. Deep reddish-brown to reddish-purple species; con­trasting tuffs of pale hair around wing base; 
wing hyaline to subhyaline with dark infuscation 
at furcation and cross veins; antennas palpus, legs, orange-brown; clypeus, genae, yellowish-
brown .........    31Not with this combination of characters  .... 5251. Plate of third antennal segment dorsally with aprominent forward-projecting tooth-like process .................     imitans WalkerDorsal process of plate without prominent tooth­like process ............. maculipennis Wiedemann
52. Cell R5 narrowed or closed apically  .....  53
Cell R5 not narrowed apically ................... 5553. Legs predominantly orange-brown..cheliopterus RondaniLegs, at least femora, predominantly black   .... 5454. Abdomen reddish-brown; mesonotum reddish-brown,fine grayish pollen giving lavender tone, with 
narrow gray lines; hind tibia nearly, or quite black; upper eye facets moderately enlarged ..............................  gladiator Stone*
Abdomen orange; mesonotum yellowish with dark 
lines; hind tibia orange except apical one- fourth, which is dark brown to black; eye facets
not noticeably differentiated  .......... «...  abdominalis Fabricius
55. Clypeus, genae, and pleurae, brown with concolor-ous hair; abdomen orange-brown with at most 
only faint suggestions of middorsal triangles,occasionally lateral margins dark ..... aar PhilipClypeus, genae, and pleurae, gray to grayisH- brown with pale hair; abdomen with or without
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faint middorsal triangles* usually with lateral pale areas arising from the pale posterior mar­
gins of each tergite ..................   5656. Legs* especially fore femora* dark brown to black* hair on fore femora black* tibial fringes most­ly black; white or mixed black and white hair
on rest of legs • •.............rufofrater Walker*Legs uniformly reddish to reddish-brown with
white or concolorous hair...................  5737* Wing veins not margined with brown (occasionally 
margin of R2+3 lightly tinted); plate of third antennal segment with only slight dorsal exci­sion; annulate portion of third antennal seg­
ment shorter than basal portion..«coarctatus Stone 
Wing veins usually margined with brown; plate of third antennal segment with pronounced dorsal 
excision; length of annulate portion variable ........       turbidus Wiedemann
VII. SPECIES ACCOUNTS
In the following section, a general descriptive state­
ment is included for all species recorded from Louisiana 
and several species collected from neighboring states. In 
addition, morphological variations and ecological and dis­
tributional information are given for most species. Diag­
nostic descriptions and ecological information are given for 
the larvae of twenty-nine species. Changes in the taxonomic 
status are presented for six species and subspecies includ­
ing the synonomies of Chrvsops fulvistigmus dorsopunctus 
Fairchild, Tabanus equalis Hine, T. molestus mixis Philip, 
and T. petiolatus Hine. C. flavidus reicherti Fairchild 
and T. maculipennis imitans Walker are returned to specific 
rank.
Mervcomyia whitnevi (Johnson) (1904)
Adult medium sized; dark to reddish-brown; abdomen 
with median dark area expanding anteriorly, a dark reddish- 
orange sublateral band on each side; well developed ocelli; 
two spurs on apex of hind tibiae; wing hyaline with veins 
faintly margined with brown.
This species was not collected in Louisiana.
Mature larva (Fig. 16): approximately 40 mm long;
creamy-yellow with light brownish pubescent markings.Head capsule length; approximately 5*5 mm.3triatIons: irregular and widely-spaced laterally on seg- 
ments 3-10 and at the posterior lateral margins of segments 1 and 2; incomplete and broken dorsally and especially
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scanty on the ventral aspects of abdominal segments 1-7* Irregular striations present laterally on the anal segment, 
wide and conspicuous ventrally behind the anus; absent on 
the dorsum*Thorax: pubescence consisting of narrow pro-, meso-, and
metathoracic annuli; lateral projections absent.Abdominal segments 1-7s anterior pubescence encircling 
segment I, progressively reduced laterally on segments 2-7 and ventrolaterally on segments 5-7* Pseudopodial pubes­cence encircles segments 1 and 2, joined with anterior pubescence dorsolaterally on segment 1 and ventrolaterally 
on at least segments 1-3* Posterior pubescence present on segments 5-7 varying from a midventral patch on segment 5 
to a band encircling segment 7«Anal segment: pubescence consisting of anal and posteriorrings, the latter broadly encircling the segment.Respiratory siphon: consisting of 2 conspicuous lateral
sclerotized plates, pointed apically and joined dorsally and ventrally by striated integument. A rigid prominent 
spine extends from between and well beyond the 2 plates.
Comments: the larval description was based on a skin
and a preserved larval specimen identified by Or. H. J. 
Teskey. Several larvae were collected from the margin of 
a lake in a longleaf-slash pine forest in northwest Florida.
Silvius quadrivittatus (Say) (1823)
Adult small; gray and brown; abdomen grayish with four 
rows of brown spots; wing hyaline, spotted with brown.
In general the specimens of this species agree with 
the description given by Brennan (1935).
Ecology and Distribution: A disjunct population of
this western species was found near Tunica in West Felici­
ana Parish. It was taken from the fourth week in May to 
the third week in August. The site is in a transitional 
zone of upland hardwoods and mixed loblolly pine.
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Diachlorus ferrugatus (Fabricius) (1605)
Adult small; yellow; abdomen with a distinct median yellow stripe and yellow-brown sublaterally; wing with 
broad apical spot; stigma and apex of cell R, brown to 
black; legs yellow with fore tibiae black and swollen*
In general the specimens of this species agree with 
the description given by Stone (193#)*
Ecology and Distribution: This species was collected
between April 1 and the last of June from the marshes and 
swamps in the mixed bottomland hardwoods forest regions* 
Except for a single collection in Winn Parish, it was pri­
marily collected in the southcentral and southeastern por­
tions of the state.
Stenotabanus magnicallus (Stone) (1935)
Adult moderately small, slender; grayish; abdomen 
cream colored, darkened when discolored; wing hyaline, vein 
R4 with stump*
Variations from the description given by Stone (1936) 
include the following: basal callus touching eyes; median
callus short and not widened at top; vertex not raised; 
shiny-brown band considerably reduced, not touching eyes; 
one large upper eye band and two narrow lower ones*
Male: upper facets of eye distinctly differentiated in
size and color from lower facets; eye with two narrow 
greenish bands beneath upper facets.
Ecology and Distribution: This species was collected
from May 12 to the last of June along the sandy beaches of 
the Gulf of Mexico in Florida and Alabama* It was collect-
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ed by Dr. L. L. Pechuman at Grand Isle, Louisiana, on May 
12.
Chlorotabanus crepuscularis (Bequaert) (1926)
Adult moderately small; greenish-yellow; frontal calli absent; wing hyaline, costal cell yellowish, vein R4 with 
short stump.
In general the specimens of this species agree with 
the description given by Stone (1936)*
Ecology and Distribution: This species was taken from
May to August, but most frequently in June. It was found 
throughout the state, primarily associated with the lakes, 
streams, and bayous in the mixed bottomland hardwoods for­
ests. At times, it was locally abundant and was collected 
from late afternoon until approximately 11:00 p.m. It was 
not collected from the coastal marsh.
Mature larva (Fig. 19): 22-29 mm long, body complete­ly dark in appearance, clothed in black, brown and golden mottled pubescence; preserved specimens brownish-black in 
color; living larvae dark with greenish hues.
Head capsule length: 3*2-3.7 mm.£triations: if present, obscured by pubescence.
Respiratory siphon: 0.75-0.34 mm long, approximately equalto its basal diameter.
Comments: numerous larvae were collected from aquatic
habitats from most of the ecological regions of the state. 
This was one of the few species frequently collected swim­
ming. It was locally abundant in heavily vegetated swamp 
ponds and borrow pits of Louisiana and generally absent 
from clear and/or moving waters. One specimen was collected 
biting the author’s leg as he waded through a heavily vege­
tated swamp pond.
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Whitnevomvia beatifica (Whitney) (1914)
Adult moderately small; black; subcallus swollen; wing dark.
In general the specimens of this species agree with 
the description given by Stone (193#)•
Ecology and Distribution: Six specimens were collect­
ed from April to June primarily from mixed bottomland hard­
woods regions in Allen, Beauregard, Lafayette, New Iberia, 
St. Landry, and Vermilion parishes.
Leucotabanus annulatus (Say) (1&23)
Adult small; gray to brownish; posterior margins of 
abdominal segments pale; wing hyaline; male, whitish.
In general the specimens of this species agree with 
the description given by Stone (193#)•
Ecology and Distribution: This species was taken
from May to August primarily from the mixed bottomland and 
upland hardwoods forests regions. It was collected through­
out the state except in the prairie and marsh regions*
Mature larva (Fig. 20): rather small, 19-22 mm long;white with extremely faint to light golden-brown pubescent 
markings.
Head capsule length: 2.9-3*4 mm.Striations: distinct on all surfaces with rather uniform
spacings.Thorax: a narrow anterior pubescent annulus encirclingeach segment; paired lateral pubescent projections present on the prothorax extending approximately 1/3 the length of 
the segment.Abdominal segments 1-7: anterior pubescence narrowly encir­cling segments 1-3 or 4* incomplete on remaining segments becoming progressively reduced posteriorly. Pseudopodial pubescence complete except between pseudopods 2 and 3 on 
segments 2-5 and occasionally incomplete on segments 6-7* Posterior pubescence encircling segments 6-7, incomplete
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and often only faint or inconspicuous traces on segments 3-5* Anal segment; blunt and rounded; pubescence consists of an anal ring extending a midlateral dorsal projection, and a 
narrow posterior band*Respiratory siphon: 0.3-0.4 mm long, approximately & its
basal diameter.
Comments: numerous larvae were collected throughout
the state with the exception of the marsh region. Especial­
ly productive were hardwood logs in advanced stages of de­
composition. Occasionally, larvae were taken from the 
forest floor litter and from tree holes. In one survey of 
approximately 2 dozen tree holes, 4 were found positive 
for Leucotabanus larvae. The holes ranged in depth from 
3 to 14 inches and were located from ground level to ele­
vations of more than 50 feet. Organisms most frequently 
noted in association with these larvae included millipedes, 
centipedes, mites, pseudoscorpions, isopods, annelids, 
snails and numerous species of insects. Especially numer­
ous were the larval forms of Mycetophilidae, Anthomyiidae, 
Scenopinidae, Limoniidae, Psychodidae, Muscidae, Stratio- 
myidae and other Diptera. Other insects present were Col- 
lembola, elaterids, formicids, and lepidopterans.
Hybomitra  ̂difficilis (Wiedemann) (1823)
Tabanus carolinensis Macq.. Stone, 1936, U.S.D.A. Msc. 
tubl. No. 30i>, p. 126.
Adult medium sized; brownish; subcallus denuded and shiny; abdomen with three rows of faint spots; wing hyaline, 
costal cell and wing base infuscated.
In general the specimens of this species agree with 
the description given by Stone (1936, p. 126).
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Ecology and Distribution; Three specimens were col­
lected April 1 from the upland hardwoods forest region of 
West Feliciana Parish. ,
Hvbomitra lasioohthalma (Macquart) (183$)
Tabanus lasioohthalmus Macq., Stone, 193$» U.S.D.A. Misc. 
Publ. N o . 3 0 5 ,P . 126.
Adult medium sized; thorax blackish; abdomen yellow- 
orange with a middorsal black stripe; wing nearly hyaline, costal cell lightly infuscated, furcation and cross veins margined with brown.
In general the specimens of this species agree with
the description given by Stone (193$# P- 129)*
Ecology and Distribution; This early season species
was taken from the last week in March to the end of April.
It was most frequently collected in the mixed bottomland
hardwoods regions associated with the floodplains of the
major rivers.
Hvbomitra trisoila (Wiedemann) (1826)
Tabanus trispilus Wied. (in part), Stone, 193$, U.S.D.A. Misc. Publ. too. 305, p. 149.
Adult medium sized; black; abdomen with a median row of pale triangles; wing subhyaline to dark brown.
In general the specimens of this species agree with
the description given by Stone (193$, P- 149)*
Ecology and Distributions One specimen was taken in
May from the mixed bottomland hardwoods region along the
Red River in Natchitoches Parish. Another specimen, also 
taken in May, was collected in a mixed longleaf pine- 
hard woods area in Rapides Parish.
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Aekistrocerus megerlei (Wiedemann) (1626)
Dicladocera megerlei (Wied.), Stone, 1936, U.S.D.A. Misc.
Publ. No. 30^, p. 16.
Adult moderately large; orange and black; third anten­
nal segment with prominent process; abdomen dull orange with a middorsal black stripe; wing hyaline posteriorly, 
furcation and cross veins margined with brown.
Variations from the description given by Stone (1936) 
include the following: vertex in all specimens with black
triangular denuded area; occasionally rectangular black 
denuded area extending from basal callus to top of median 
callus, not triangular shaped as illustrated by Stone, 
p. 16; antennae orange-brown, annulate portion and occa­
sionally more than three-fourths of distal portion of 
plate, black; legs dark brown to black; abdomen with a 
faint median ventral dark line.
Ecology and Distribution: This early season species
was locally abundant and collected during March and April 
near small streams and rivers that drain the longleaf- 
slash pine forests of Florida and Alabama. A single speci­
men was collected from Rapides Parish on April 19. In 
addition, it was reported from Ouachita Parish (Hine, 1907).
Hamatabanus carolinensis (Macquart) (1636)
Dicladocera scita (Walk.). Stone. 1936. U.S.D.A. Misc.  Pu5I7 Ho710?, p. 16.
Adult medium sized; brownish; abdomen with three rows of pale spots; wing hyaline.
Variations from the description given by Stone (1936) 
include the following: frons ratio 1:3.2 to 1:3.4; occa-
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sionally median callus expanded laterally, not slender; the 
antennal dorsal forward-projecting process may or may not 
be pronounced; annulate portion shorter than basal portion; 
costal cell of wing with faint trace of infuscation.
Ecology and Distributions Four specimens of this 
species were collected between the third week in April and 
the first week of June along small streams in the hilly 
loblolly pinelands of East Baton Rouge, East Feliciana, 
and St. Helena parishes.
Hamatabanus sexfasciatus (Stone) (1935)
Dicladocera sexfasciata Stone. Stone. 1936. U.S.D.A. Misc. 
 PuE17Tk>: 3057 P."I*.
Adult medium sized; brown; abdomen with middorsal yel­
low line on segment 2 and margins of tergites yellow; wing hyaline, costal cell and margin of vein R4+5 brown.
Ecology and Distribution: A single dark specimen
thought to be this species was collected from a mixed pine- 
hardwoods forest in Tangipahoa Parish on April 3* Stone 
(personal correspondence) indicated that this specimen was 
probably a melanistic variant of this species.
Chrvsoos abatus Philip (1941)
Adult small; abdomen yellowish, darker posteriorly, with a median middorsal black stripe; face with median 
pollinose stripe; apex of hyaline triangle extending beyond 
wing vein R2+3*
All specimens of this species vary from the descrip­
tion given by Philip (1941) in the following characters: 
midfacial stripe not complete, extending approximately
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three-fourths the distance to oral margin; legs black; 
basal portion of fore tibiae and basal three-fourths of 
middle tibiae, dirty yellow; first tarsal segment on mid­
dle and hind legs mostly yellow.
Ecology and Distribution: This early season species
was collected in April from a Gulf coastal longleaf-slash 
pine forest in Mississippi. It is probable that it occurs 
in Louisiana also.
Adult small; mesonotum typically grayish-green with blackish stripes; abdomen yellowish with brown pattern.
This species together with G. brunneus are the coastal
marsh forms of the C. flavidus complex in Louisiana. This
complex is a confusing one, and additional work is still
required before the problems involving this group can be
resolved. An indication of the confusion that exists
regarding this complex is illustrated in a statement from
Pechuman (1949):
The species which the writer has called C. atlan- 
tica has been known for some time but has been confused with flavida Wied. and brunnea Hine.Krober (1926, p. £91) apparently had both atlan- tica and flavida before him when he redescrlbed
specimens ox xiaviaa “in measure resemoung brunnea" and his figure 33A on plate VI is an excellent delineation of the wing of atlantica. MacCreary (1940, p. 11) mentions an anomalous” form of flavida being more common than typical flavida in jfrelaware.
Pechuman (1949) distinguished atlanticus from brunneus 
in that brunneus has the first two antennal segments more
Chrysops atlanticus Pechuman (1949)
brunnea Hine." Laecke (1907, P* 146) mentions
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swollen and the abdomen uniformly brown with occasional 
faint dark markings. Among other characters* he mentioned 
that the frontal callosity in brunneus usually is more 
protuberant and the wing pattern is a deeper color with 
the hyaline areas of the membrane lacking the yellowish 
tinge found in atlanticus. He stated that atlanticus dif­
fers from flavidus and its subspecies (now elevated to the 
rank of species) in that flavidus usually has the first 
two antennal segments more slender* the abdomen pale yel­
lowish brown with faint brown markings* and the wing pat­
tern distinctly outlined.
Pechuman also mentioned that specimens included in 
what is called flavidus show great variation and seem to 
form local races. He discussed a long series of the fla­
vidus complex from southern Florida which have antennae 
much like brunneus but wing and body patterns close to 
flavidus. Another series of the flavidus form along the 
coast of the Carolinas* Georgia and Florida have infuscated 
wing membranes but are separated from atlanticus by the 
brown thorax and different body coloration which frequently 
resembles brunneus.
Some specimens collected from the Mississippi Gulf 
coast during the present study resemble flavidus with the 
first and second antennal segments slender and abdomen a 
pale yellowish-brown; however* the wing pattern was not 
distinctly outlined and was faintly infuscated much like 
that of atlanticus. In addition* a long series of speci-
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mens from the coastal marshes of Mississippi and Louisiana 
include both “typical" brunneus and atlanticus. as well as 
intermediate forms* Most were collected flying together at 
many of the different locations sampled. At two inland col­
lecting sites in the longleaf-slash pine forests of Tangi­
pahoa and St. Tammany parishes, both forms, and intermedi­
ates were also taken*
Pechuman (personal correspondence) would tend to limit 
the distribution of atlanticus to the Atlantic coastal 
states* Therefore* it is possible that the Mississippi and 
Louisiana specimens of atlanticus may represent an ecotype 
of flavidus. be variants of brunneus. or merely represent 
geographic variants of the northern atlanticus. The dark 
infuscation of the wing and the slightly swollen first two 
antennal segments, as well as certain other characters 
found in these Mississippi and Louisiana atlanticus speci­
mens may be the result of introgressive hybridization occur­
ring between flavidus and brunneus. However, without com­
plete genetic evidence this view cannot be supported*
The known presence of intergradation at different loca­
tions in Mississippi and Louisiana, as well as the exten­
sive amount of variation observed in this group, does not 
lend much support for the separation of atlanticus and brun­
neus. While it is possible to readily distinguish "typical" 
atlanticus from brunneus. and these in turn from "typical" 
flavidus by color and morphological characters, the genetic 
variability and the degree of intergradation between the
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forms of this complex indicate that the true relationship, 
between these forms is yet to be resolved.
Ecology and Distribution; C. atlanticus was collected 
from the middle of April to July from the coastal marshes 
and adjacent longleaf-slash pine forests.
Chrvsops beameri Brennan (1935)
Adult small; mesonotum yellow-green with dark stripes; abdomen yellow with four complete black stripes; apex of 
hyaline triangle extending above wing vein R2+3•
In general the specimen of this species agrees with 
the description given by Brennan (1935)*
Ecology and Distribution; One specimen of this species 
was collected in June from a mixed shortleaf-loblolly pine 
and hardwoods forest in Natchitoches Parish.
Chrvsops bistellatus Daeeke (1905)
Adult small; dorsum of thorax greenish-gray with three 
brown stripes; abdomen yellow with two brown stripes; hya­line triangle of wing represented by a small spot in cell
r3.
In general the specimens of this species agree with 
the description given by Brennan (1935)*
Ecology and Distribution: This species was collected
from the third week in May to the last of June from the 
pine forests of Grant, Vernon, Washington, and Winn par­
ishes.
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Chrysops brimlevi Hine (1904)
Adult small; blackish; dorsum of thorax and abdomen 
with faint gray pubescence; apical spot of wing narrow*
All specimens of this species vary from the descrip* 
tion given by Brennan (1935) in the following characters: 
frontal callus, lateral projection of frontoclypeus, lower 
margins of genae, and palpi, black* Variations occasion­
ally encountered include antennae dark brown to black with 
only basal one-half of scape yellowish; legs black* Two 
specimens taken in Rapides Parish have a broad apical spot 
entering the upper one-fourth of cell R^*
Ecology and Distributions This early season species 
was collected from the first week in April to the first 
week in May, primarily from the shortleaf-loblolly pine 
and hardwoods forests of Rapides, St* Helena, St. Tammany, 
Union, and West Feliciana parishes.
Mature larva (Fig. 7)5 small, approximately 13-15 m® long; pubescence extremely pale to light brown, darkest on 
anal segment*Head capsule length: 1*6 mm*Striatlons: encircling all segments, extremely fine andinconspicuous laterally on abdominal segments 2-7, in front of pseudopods and on the anterior portion of anal segment* Thorax: anterior pubescent annuli faint, extending later-
ally approximately 2/3, 1/2, and 1/4 the length of the pro-, meso-, and metathorax, respectively*Abdominal segments 1-7: anterior pubescence extremelyfaint and inconspicuous, encircling segments l-4» progres­sively reduced on remaining segments* Pseudopodial pubes­
cent rings complete on segments 1-4, joined with anterior 
pubescence dorsolaterally on segments 2-5 and ventrolater- 
ally on segments 1-5* Posterior pubescence limited to a band encircling the preanal segment*Anal segment: pubescence consisting of a broad band en­circling approximately the middle 1/2 of the segment, its anterior margin irregular with a prominent dorsolateral 
thumb-like projection and a shorter less conspicuous lat-
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eral projection. Additional pubescence consists of a con­
spicuous isolated spot somewhat anterior and ventral to the thumb-like projection and 1 or 2 small spots located near 
the segmental line.Respiratory siphon: long, 0.71-0.76 mm, approximately 4
times its basal diameter•
Comments: the description is based on 2 larvae that 
were collected from the margin of a lake in a longleaf- 
slash pine forest in northwest Florida.
Chrvsops brunneus Hine (1903)
Adult small; orange-brown; first two antennal segments 
swollen; wing infuscated, clear area anterior and posterior 
to cross band.
In general the specimens of this species agree with 
the descriptions given by Hine (1903) and Brennan (1935)* 
They are separated from C. atlanticus by the characters 
listed by Pechuman (1949)* For separation of these species 
and comments, see the discussion under G. atlanticus.
Ecology and Distribution: This species was collected
from May to September and was particularly abundant from 
June to August. It was common along the coastal marshes 
and was also frequently taken flying inland in the adjacent 
longleaf-slash pine forests of Florida, Alabama, Mississip­
pi, and Louisiana.
Chrvsops callidus Osten Sacken (1S75)
Adult small; dorsum of abdomen black with median row 
of yellow triangles and large yellow spots laterally near base; apical spot of wing narrow.
Variations from the description given by Brennan
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(1935) include the following: occasionally legs yellow
to dark brown; basal 2/3 of fore femora and tibiae yellow- 
brown.
Ecology and Distributions This species was collected 
from March to July throughout Louisiana in all major eco­
logical regions except the coastal marsh.
Mature larva (Fig. 16): small, 15-17 mm long; creamy-
white with pale to light golden brown pubescent markings. Head capsule length: 1.6-1.6 mm.
fetriations: encircling all segments, somewhat more com-pressed laterally•Thorax; anterior pubescent annuli narrow with thin lateral 
projections extending approximately 1/2 the length of the 
pro- and mesothorax, and 1/3 the length of the metathorax. Abdominal segments 1-7: anterior pubescence broadly encir-cling segments 1-^, reduced laterally on segment 4, absent laterally on segments 5 or 6-7* Pseudopodial pubescent rings complete and joined with anterior pubescence dorso- 
and ventrolaterally on all segments. Posterior pubescence 
consists of a small midlateral pointed projection on the 
preanal segment.Anal segment: pubescence encircling segment excluding amedian dorsal clear window and a lateral to ventral ante­rior clear area, the former portion occupying from 1/4 to 
1/3 the length of the segment, the latter sometimes con­siderably reduced. Scattered patches of anterior pubes­
cence lie immediately adjacent to the segmental line. Respiratory siphon: 0.40-O.55 mm, slightly longer thanits basal diameter and possessing a stigmatal spine.
Comments: seventeen larvae were collected from East
Baton Rouge, East Feliciana, and St. Landry parishes. The 
larvae were associated with aquatic habitats in mixed pine- 
hardwoods, loblolly-shortleaf pine, and mixed bottomland- 
hardwoods forests.
Chrvsops carbonarius Walker (IS46)
Adult small; black; face with median pollinose stripe; apical spot of wing not apparent, cell Cu with basal hya­
line lunule.
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In general the specimens of this species agree with 
the description given by Brennan (1935)•
Ecology and Distribution; This early season species 
was collected during April in the upland hardwoods forests 
of West Feliciana Parish and from the mixed hardwoods-pine 
forests of Rapides Parish. Both of the collection sites 
are in areas of similar forest types and physiographic 
transitional zones. Only two specimens from each location 
were taken.
Chrysops celatus Pechuman (1949)
Adult small; thorax bluish-green, at least anteriorly, with three dark stripes; abdomen yellowish with brown pat­
tern.
In general the specimens of this species agree with 
the description given by Pechuman (1949) for C. flavidus 
subspecies celatus. Variations include the reduction in 
size and darkening of the antennal segments becoming more 
flavidus-like in appearance, a reduction in the bluish- 
green color of the thorax, leg color dirty-yellow to fus­
cous with the apices of the fore and hind femora and tibiae 
dark, and wings faintly infuscated posteriorly.
£• celatus is usually separated from flavidus by its 
grayish blue-green color on the mesonotum. However, inter­
mediate forms exist in which the color here is extremely 
faint or absent, and these specimens tend to approach C. 
flavidus in appearance. Teskey (1969) reared a larva of 
C. flavidus and fourteen larvae of celatus. and on the basis
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of the differences of the larvae and pupae of these two 
forms considered celatus a distinct species*
During the present study eleven larvae of celatus and 
twenty-nine of flavidus were reared; and while they were 
quite similar, they were distinguishable in this short 
series. However, the coincident separation of the larvae 
and the adults may be an example of concordant variation 
between the larval stage and the adult, and not necessar­
ily indicate two distinct populations.
Ecology and Distribution: This species was collected
from May to August from the longleaf pine forests of St. 
Tammany, Rapides, Washington, and Winn parishes.
Mature larva (Fig. 12): small, 13-16 mm long; with
light to mediunTgolden brown pubescent markings.Head capsule length: 1.5-1.6 mm.
Striations: encircling all segments, somewhat more com­
pressed laterally •Thorax:prothoracic pubescent annulus with a lateral bib on each side extending approximately 1/2 the length of the segment; meso- and metathoracic annuli with lateral pro­
jections extending approximately 1/3 and 1/4 the length of the segments respectively.
Abdominal segments 1-7: anterior pubescence encirclingsegments 1-5 to *7, reduced laterally on at least segments 
6 and 7* Pseudopodial pubescence complete and joined with anterior pubescence dorso- and ventrolaterally on segments 2-7 and 1-7 respectively. Posterior pubescence present on 
segments 5 or 6-7* varying from a faint lateral trace when present on $ to a distinct band encircling segment 7.Anal segment: pubescence extensive, covering almost theentire segment; hyaline portions include a narrow anterior area varying in extent from a thin line to approximately 1/6 the length of the segment and 1 to several ventrolat­
eral clear windows varying in size and situated posterior 
to the anus.Respiratory siphon: 0,46-0.55 mm long, approximately litimes its basal diameter and possessing a stigmatal spine.
Comments: the description is based on eleven larvae
collected from the margin of a lake in a longleaf-slash
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pine forest in northwest Florida,
Chrvsops cincticornis Walker (1646)
Chrvsops celer Osten Sacken, Brennan, 1935, Kans, Univ.
 *5517 luITT Vol. 22, p. 275.
Adult small; black; face with median pollinose stripe; 
pleura of female with dense orange pile; apical spot of 
wing absent.
In general the specimens of this species agree with
the description given by Brennan (1935, P* 275)*
Ecology and Distribution; This species was collected
from April to May in the mixed pine-hardwoods forests of
East Feliciana, Rapides, and St. Helena parishes.
Mature larva (Fig. 17)J small, 16 mm long; creamy- white with pale to light golden brown pubescent markings. 
Head capsule length: 1.9 mm.Striations: encircling all segments, slightly more com­
pressed laterally.Thorax: anterior pubescent annuli narrow with thin faint
lateral projections extending at least 1/2, 1/3, and 1/4 the length of the pro-, meso-, and metathorax, respectively. Abdominal segments 1-7: anterior pubescence encircling
segments 1 and 2, narrowly connected laterally on segment 2; pubescence absent laterally on remaining segments. Fseudopodial pubescent rings complete and joined with ante­
rior pubescence dorso- and ventrolaterally on segments 2-7 and 1-6, respectively. Posterior pubescence limited to a band encircling the preanal segment.Anal segment: a wide pubescent band encircles the segmentposteriorly covering less than 1/2 of the dorsal aspect; laterally the pubescent pattern curves somewhat anteriorly 
and extends ventrally in front of the anus. Two rounded pubescent spots and a narrow anterior band are situated dorsolaterally, the latter traversing the dorsum. A small isolated hyaline window lies ventrolaterally in the poste­rior pubescence.
Respiratory siphon: 0.6 am long, approximately equal toits basal diameter and possessing a stigmatal spine.
Comments: the description of this species was based
on one larva collected from the margin of a small stream
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in an upland hardwoods area in Lee County, Alabama. Other 
specimens were reared from larvae collected from the margin 
of a small farm pond in a loblolly-shortleaf pine forest 
in Alabama.
Chrvsops dacne Philip (1955)
Adult small; brownish-black; median portion of meso- notum bluish-green; abdomen usually with faint suggestions 
of one or three pale stripes; apical spot of wing extensive.
Only one specimen was collected in Louisiana. It 
varies from the description given by Philip (1955) as fol­
lows: apex of hyaline triangle extending to vein £2+3;
apices of hind tibiae and entire abdomen except a faint 
trace of a dorsal median line, fuscous.
Specimens collected in Mississippi, Alabama, and Flor­
ida, do not always have the abdominal pattern present and 
show intergradation in characters with C. parvulus. Some 
of these intermediates have a much darker abdomen and 
more fuscous hind femora and tibiae like those of C. par­
vulus. The degree of wing infuscation varies considerably. 
Further data will probably indicate that these two forms 
are actually members of the same species.
The specimens described by Hine (1907, p* 30) as C.
lugens in general fit the description for both C. parvulus
in Brennan (1935) and C. dacne in Philip (1955)* It is my
opinion that Hine had members of both species before him
when he wrote the description.
Ecology and Distribution: The single Louisiana speci-
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men was collected in an upland hardwoods forest in West 
Feliciana Parish on June 14*
Chrvsops dimmocki Hine (1905)
Adult small; abdomen black with median row of small 
yellow triangles and large yellow spots laterally near base; apical spot of wing somewhat widened*
Variations from the description given by Brennan 
(1933) include the following: more uniformily darkened
hind femora and tibiae; palpi dark brown to black; apex 
of hyaline triangle sometimes reaching wing vein R2+3; num­
ber of black spots on abdominal venter reduced; black spot 
on tergite 2 not always attaining anterior margin. Several 
specimens collected from Vermilion and Tangipahoa parishes 
and Hancock County, Mississippi, show intergradation in 
certain characters with those of C. pudicus.
Ecology and Distribution: This species was collected
from April to June being most abundant in April. It was 
commonly taken along marshes of the mixed bottomland hard­
woods forests and occasionally from pine forests adjacent 
to the riverbottom swamps. It was collected from Ascen­
sion, Iberville, Livingston, St. Tammany, Tangipahoa, and 
Vermilion parishes.
Mature larva (Fig. 15 )s small, 14-lS mm long; creamy- 
white with extremely pale to light brown pubescent markings. Head capsule length: 1.6-l.d mm.Striations: encircling all segments, somewhat more com­
pressed laterally•Thorax: anterior pubescent annuli with lateral projections
extending approximately 2/3, 1/2, and 1/3 the length of the pro-, meso-, and metathorax, respectively.
Abdominal segments 1-7; anterior pubescence encircling
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segments 1-4; narrowly connected laterally on segment 4; absent laterally on remaining segments. Pseudopodial pubescent rings complete and joined to anterior pubescence 
dorso- and ventrolaterally on segments 1-7. Posterior pubescence consists of a broad band encircling the preanal segment, a faint band encircling segment 6 and occasionally 
faint lateral traces on segment 5.Anal segment: posterior pubescence encircling segment,covering at least 1/2 its length, enclosing the anus ven- trally. A rather prominent dorsolateral thumb-like pro­jection extends from the anterior margin of the posterior ring. Anterior pubescence consists of a narrow irregular 
lateral band.Respiratory siphon: 0.46-0.56 mm, slightly longer than its basal diameter and possessing a stigmatal spine.
Comments: numerous larvae were collected in Living­
ston Parish, Louisiana, in moist organic muck at the bases 
of gum trees in a tupelo gum-cypress swamp. A single larva 
was collected from a rice field levee in the prairie region 
of Acadia Parish.
Chrvsops flavidus Wiedemann (1621)
Adult small; yellowish with brown thoracic stripes 
and abdominal pattern.
In general the specimens of this species agree with 
the description given by Brennan (1935)» omitting the key 
characters listed for C. atlanticus. C7 celatus. and C. 
reicherti. C. flavidus can usually be separated from these 
closely related species by using the following characters: 
first and second antennal segments slender and dark, ab­
domen pale yellowish-brown with faint brown markings, wing 
pattern distinctly outlined, and crossband not sinuate.
As previously mentioned (see discussion under C, at­
lanticus and C. celatus) some intermediates exist between
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C. flavidus and other members of this complex. However, 
most specimens are distinctive and can be placed into one 
of these species groups. It is possible that the taxo­
nomic "limits1' listed for C. flavidus and its related 
species are too narrow. These forms may actually be mem­
bers of a highly polymorphic species that might best be 
labeled the C. flavidus complex, until such time that 
genetic information is available to indicate the true re­
lationships of these forms.
Ecology and Distribution: This species was collected
from March to September and was usually most abundant dur­
ing May and June. It was found throughout the state in 
all major ecological divisions, being most common in the 
swamps of the mixed bottomland hardwoods regions.
Mature larva (Fig. 13): small, 15-17 mm long; creamy-white with very pale to light golden brown pubescent mark­
ings.Head capsule length: 1.5-1*6 mm.
Striations: encircling all segments, somewhat more com-pressed laterally.Thorax: anterior pubescent annuli with a lateral prothora-
cic pubescent bib and lateral mesothoracic projections extending approximately 1/2 the length of the segments; lateral projections of metathorax poorly developed. 
Abdominal segments 1-7; anterior pubescence encircling 
segments 1-4 or 5, absent laterally on segments 6 and 7* Pseudopodial pubescent rings complete and joined with 
anterior pubescence dorso- and ventrolaterally. Posterior 
pubescence limited to a band usually completely encircling the preanal segment.Anal segment: posterior pubescence encircling the segment,
covering approximately 2/3 of the dorsal aspect; dorso- laterally the pubescence curves and widens extending short anteriorly-directed projections; ventrally the posterior pubescence encloses the anus. Anterior pubescence consists of a dorsal to dorsolateral band frequently joined with projections of the posterior pubescence: generally, 2 small inconspicuous pubescent spots are visible in the anterior ventrolateral hyaline area.
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Respiratory siphon; 0.36-0.55 mm, slightly longer than its basal diameter and possessing a stigmatal spine.
Comments: numerous larvae were collected throughout
the state. In general they were more abundant at the mar­
gins of ponds and waterways found in the mixed bottomland 
hardwoods forests of the river floodplains than in the 
other forest divisions of the state.
Chrvsops fulvistigmus Hine (1904)
Chrvsops fulvistigmus Hine, 1904, Canad. Ent. 36:55; co- types females, kaleigh, N. C.; Ohio S.U, Brennan,
1935, U. Kans. Sci. Bull., 22:300. Philip, 1947, Amer. 
Midi. Nat. 37:274.Chrvsops fulvistigmus subsp. dorsopuncta Fairchild, 1937, Fla. Ifent. 19:59, female, Lloyd, Jefferson Co., Fla. 
Philip, 1947, Amer. Midi. Nat. 37:274. (New Synonymy)
Adult small; blackish; first two abdominal segments predominantly yellow; wing pattern extremely faint.
Variations from the description given by Brennan 
(1935) include the following: occasionally a short mid­
facial pollinose stripe, a faint apical wing spot, and a 
dark infuscated crossband. Variations would also include 
the characters listed in the description given for the 
subspecies, C. fulvistigmus dorsopunctus Fairchild (1937). 
In a series of over 100 specimens, many individuals exhibit 
complete intergradation in characters of the two forms. 
These specimens were collected together in Natchitoches, 
Rapides, St. Tammany, and Tangipahoa parishes. Based on 
the above information, I consider both forms as a single 
taxon.
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Ecology and Distribution; This species was collected 
from June to August from the pine-hardwoods forests of the 
Florida parishes in southeast Louisiana and from Natchito­
ches, Rapides, and Winn parishes.
Chrvsops geminatus geminatus Wiedemann (1B2&)
Adult small; thorax grayish-yellow with dark stripes; abdomen yellow with black pattern, second tergite with two oblique spots; apex of hyaline triangle extending well 
beyond wing vein R2+3*
In general the specimens of this species agree with 
the description given by Brennan (1935).
Ecology and Distribution; This species was taken 
from May to June in the mixed hardwoods-pine forests of 
Beauregard, East Feliciana, Rapides, and Washington par­
ishes.
Chrvsops geminatus impunctus Krober (1926)
Adult small; thorax grayish-yellow with dark stripes; first and second abdominal segments yellow with last three segments mostly black; apex of hyaline triangle extending well beyond wing vein R2+3.
Variations from the description given by Brennan 
(1935) include the following: faint submedian dark dashes
on posterior margin of tergite 2, a small median solid 
black triangle on posterior of tergite 2, and intermediate 
conditions in leg coloration approaching that of C. gemina­
tus geminatus.
Ecology and Distribution: This species was taken from
May to July in the upland hardwoods forests of West Felici­
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ana Parish*
Chrvsops macquarti Philip (1961)
Chrvsops univittatus of authors, Brennan, 1935, Kans. Univ.—  sciT EunrTorr*22, P. 344.
Adult small; thorax above greenish-gray with dark stripes; abdomen yellow with two submedian dark lines ex* panded posteriorly; apical spot of wing extensive*
In general the specimens of this species agree with 
the description given by Brennan (1935t P* 344) and the 
variations listed by Philip (1961). Variations noted in 
some Louisiana specimens include the following: palpi
darkened; most of fore tibiae black, extreme basal portions 
lighter; two fuscous abdominal stripes extensive covering 
greater portion of dorsum; only first two abdominal seg­
ments with lateral margins yellow; entire venter fuscous 
except anterior lateral yellow areas*
Ecology and Distribution: This species was collected
from April to June in the upland hardwoods forests near 
Tunica, West Feliciana Parish. One other specimen was 
taken in DeSoto Parish*
Chrvsops moechus Osten Sacken (1675)
Adult small; mesonotum greenish-gray with dark stripes abdomen yellow, darker posteriorly with four black stripes, lateral two often inconspicuous; apical spot of wing exten­
sive, cell R5 usually entirely infuscated.
Variations from the description given by Brennan 
(1935) include the following: hyaline triangle sometimes
exceeding vein M u  dorsum of abdomen with two black median
79
stripes, broken black stripe on each side absent; venter 
with a median black stripe sometimes attaining the ante­
rior abdominal margin. Certain of the characters may 
approach those of C. macquarti; however, the specimens 
exhibiting these variations lack the extensive darkening 
of the median dorsal abdominal lines and the median black 
stripe on the abdominal venter as found in C. macquarti.
Ecology and Distribution: This species was collected
from April to August most commonly in the upland mixed 
pine-hardwoods forests. It was taken in DeSoto, Natchito­
ches, St. Helena, Washington, and East and West Feliciana 
parishes.
Chrysops montanus Osten Sacken (1$75)
Adult small; thorax grayish-green with dark stripes; 
abdomen yellow with four black stripes; apical spot of wing not extending beyond cell R^.
Variations from the description given by Brennan 
(1935) include the following: occasionally base of middle
femora and entire hind femora, black; apical one-fourth of 
hind tibiae fuscous; hyaline triangle reaching or crossing 
vein R2+3»
Ecology and Distribution: This species was collected
during June in the longleaf pine forests of Evangeline and 
Tangipahoa parishes, and in the shortleaf-loblolly pine and 
hardwoods forests of Claiborne, Rapides, and Winn parishes.
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Chrvsops niger Macquart (1S3S)
Adult small; black; wing hyaline beyond crossband.
Variations from the description given by Brennan 
(1935) include the following: first basal cell and some­
times costal cell may be almost completely hyaline with 
only a trace of infuscation; occasionally middle and hind 
metatarsi fuscous.
Ecology and Distribution: This early season species
was collected from the first week in April to the middle of 
Way from the upland hardwoods forest region of West Felici­
ana Parish. A single specimen was taken in Ascension 
Parish.
Mature larva (Fig. 11): small, 12 mm long; creamy-white with extremely faint to moderately intense pubes­
cent markings.Head capsule length: no measurement made.
fetriations: encircling all segments, finer on the pro­
thorax ana anterior to the pseudopods.
Thorax: anterior pubescent annuli extremely faint, extend­
ing approximately 3/4# 1/3# and 1/4 the length of the pro-, meso-, and metathorax, respectively; lateral projections 
absent.Abdominal segments 1-7: anterior pubescence limited to
pale, inconspicuous and much reduced traces. Pseudopodial pubescent rings incomplete. Posterior pubescence limited to a small midlateral patch on the preanal segment.Anal segment: a broad posterior pubescent band covers over1/2 the length of the segment; its anterior border irregular with prominent rounded projections laterally and ventro­
laterally; the hyaline area between the projections club- shaped with the head directed posteriorly; ventrally the 
pubescence encloses the anus. Anterior pubescence consists of a narrow irregular band. Dorsolaterally, a pubescent spot is situated in the hyaline area between the anterior 
and posterior rings.Respiratory siphon: 0.5 mm, slightly longer than itsbasal diameter and possessing a stigmatal spine.
Comments: the description is based on one larva that
6l
was collected from the margin of a small farm pond in a 
pine woods region of Alabama. This region was similar to 
the loblolly-shortleaf pine areas of Louisiana.
Chrvsops nigribimbo Whitney (1#79)
Adult small; black; wing pattern extremely faint. 
Variations from the description given by Brennan 
(1935) include the following: palpi fuscous; pleurae
shiny black with a pronounced ventrolateral white stripe, 
dorsolateral stripe inconspicuous.
Ecology and Distributions Three specimens were col­
lected on May 2 in a longleaf pine forest in St. Tammany 
Parish. The forest was situated on a ridge overlooking 
a cypress swamp on the Pearl River.
Mature larva (Fig. 10): small, approximately 12 mmlong, with extremely pale to light brown pubescent markings. 
Head capsule length: 1.3-1*4 mm.Striations: encircling all segments, appearing prominentand irregular, somewhat more compressed laterally.Thorax: anterior pubescent annuli extending less than l/A
the length of the segments and with only slight indications 
of lateral projections.Abdominal segments 1-7: anterior pubescence encirclingsegment 1, reduced laterally; absent laterally and becom­
ing progressively reduced ventrolaterally on segments 2-7. Pseudopodial pubescence complete on segments 1-4, joined 
with anterior pubescence dorsolaterally on segments 2-7 
and ventrolaterally on segments 1-2 or 3. Posterior pubes­cence limited to a narrow band encircling the preanal 
segment.Anal segment: pubescent configuration irregular varyingin intensity from faint to very light brown, covering 
most of the anterior aspects; posterior ventrolateral por­
tion largely hyaline.Respiratory siphon: approximately 0.50 mm, slightly overtwice its basal diameter•
Comments: the description is based on two larvae col-
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lected from the margin of a lake in a longleaf-slash pine 
forest in northwest Florida*
Chrvsops obsoletus Wiedemann (1821)
Adult small; blackish; abdominal dorsum with three 
more or less obsolete yellow stripes; hyaline triangle extending beyond vein R2+3» apical spot extensive.
This form was not collected in Louisiana. It was 
reported from the state by Wilson and Burns (1964)* The 
description of C. obsoletus given by Hine (1907» p« 32) 
indicates that this taxon was actually C. upsilon Philip.
Chrvsops obsoletus lugens Wiedemann (1821)
Chrvsops ultima Whitnev. Brennan. 1935. Kans. Univ. Sci." Bull. Vol. 22, p. 343*
Adult small; blackish; abdomen occasionally with faint 
middorsal line; apical spot of wing extensive.
Variations from the description given by Brennan 
(1935» p. 343) include the following: most of hind femora,
occasionally entire fore and hind tibiae, fuscous; some­
times wing completely infuscated.
Ecology and Distribution: This species was locally
abundant during June and July in the longleaf-slash pine 
forests along the Gulf coast of Florida, Alabama, and 
Mississippi. In Louisiana, it was collected in longleaf 
pine forests in St* Taaaaany Parish*
Chrysops parvulus Daeeke (1907)
Adult small; brownish-black; apical spot of wing ex-
S3
tensive.
Only one specimen was collected in Louisiana. It 
varied from the description given by Brennan (1935) by hav­
ing the apex of the hyaline triangle crossing vein £3+3*
For further comments see discussion under G. dacne.
Ecology and Distribution: The single Louisiana spec­
imen was collected in Rapides Parish on June 14 in a mixed 
hardwoods-pine forest. Other specimens were collected in 
Mississippi, Alabama, and Florida.
Chrysops pikei Whitney (1904)
Adult small; yellow and black; abdomen with four 
black stripes, the lateral ones shorter; apex of hyaline triangle terminating in wing cell R3«
Variations from the description given by Brennan 
(1935) include the following: palpi tan to dark brown,
frequently anterior reddish-tan, posterior dark; base of 
hind femora black, sometimes extending the length of the 
segment; distal two-thirds of fore tibiae dark; scutellum 
dark; rarely apex of hyaline triangle extending to vein 
R2+3; midventral abdominal black spots occasionally absent; 
posterior lateral regions of the abdominal dorsum com­
pletely fuscous, and occasionally lateral lines extending 
to base of abdomen.
Ecology and Distribution: This species was collected
throughout the state from April to September and was usual­
ly most abundant in April, May, and June. It was found in 
all of the major ecological areas except the prairie and
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coastal marsh regions*
Mature larva (Fig. 6): small, 13-14 mm long; creamy-white with very faint to moderately intense pubescent 
markings*Head capsule length: 1*3-1*5 mm.Striations: encircling all segments, somewhat more com-
pressed laterally•Thorax: anterior pubescent annuli extremely pale and in­
conspicuous, occupying approximately 2/3, 1/3, and 1/4 the length of the pro-, meso-, and metathorax, respectively; 
lateral projections absent*Abdominal segments 1-7: anterior pubescence faint, encir­cling segment 1; becoming progressively reduced laterally 
on remaining segments and ventrolaterally on segments 6 and 7* Pseudopodial pubescent rings complete and joined with anterior pubescence dorsolaterally on segments 1-7 and ventrolaterally on at least segments 1-5* Posterior pubescence limited to a narrow irregular band encircling 
the preanal segment.Anal segment: posterior pubescent ring distinct, coveringapproximately 1/2 of the segment and fading posteriorly; dorsally its anterior border extends paired rounded pro­
jections; ventrally it encloses the anus* Anterior pubesr cence consists of pale dorsal and midlateral patches. A distinct isolated pubescent spot is situated dorsolateral­ly in the anterior hyaline area of the segment.
Respiratory siphon: long and slender, 0.84-0.36 mm, ap­proximately four times its basal diameter.
Comments: four larvae were taken from debris in a
narrow, sandy-bottom stream draining a small, hardwoods
forest. This area was located in the loblolly-shortleaf
pine ecological region in East Feliciana Parish.
Chrvsops pudicus Osten Sacken (1673)
Adult small; thorax bluish-gray with dark stripes; abdomen yellow with black pattern; apical spot of wing 
somewhat widened, usually including only apex of cell R4.
Variations from the description given by Brennan 
(1933) include the following: three specimens exhibit a
reduction of the black spots on the abdominal venter; one 
other specimen has a more extensive apical spot like that
*5
of C. dimmocki with the hyaline triangle not reaching vein 
r2+3*
Ecology and Distribution: Three specimens were col­
lected on August 14 in a mixed pine-hardwoods forest of 
Rapides Parish. One other was taken from a longleaf pine 
forest in Tangipahoa Parish on June 22.
Chrvsops reicherti Fairchild (1937)
Chrvsops flavida subsp. reicherti Fairchild* Philip* 1947* Amer. Mdl. Nat.* 37T5Ti573T"
Adult small; yellowish with brown thoracic stripes; 
base of abdomen with a pale greenish-yellow color* remain­der straw yellow to brown.
In general the specimens of this species agree with 
the description given by Fairchild (1937) who originally 
described C. reicherti at the specific level. They are 
also similar to a paratype supplied through the courtesy 
of Dr. L. L. Pechuman. Some observed variations include 
wing infuscations pale to dark, hind femora dark brown to 
black* second segment of abdomen straw yellow, and apical 
spot occasionally completely filling second submarginal 
cell.
C. reicherti is separated from C. flavidus by its 
almost translucent greenish-yellow color of the first and 
second abdominal segments* and the sinuous outer margin 
of the crossband. Even though the larvae of this species 
are very similar to C. flavidus. they can be separated. 
Distributional maps for these and other species were pro­
66
vided through the courtesy of hr. L. L* Pechuman. Both 
£♦ reicherti and C. flavidus are sympatric throughout much 
of the southeast, with C. flavidus extending a little more 
north and west beyond the distribution of C. reicherti.
Some ecological information was observed that might 
not appear to support the distinction of C. flavidus and 
C. reicherti. The larvae of both forms» as well as the 
adults were almost always collected together; and on at 
least two separate occasions that were noted, the adults 
of both forms were taken flying together in Msquadrons 
This type of ecological information may, on the contrary, 
validate the separation of two species. Based on the dis­
tinctiveness of the larvae, at least in the small series 
studied, and the present knowledge of adult morphology and 
distribution, I consider G. reicherti a distinct species 
and return it to specific rank.
Ecology and Distribution: This species was collected
from April to August and was usually most abundant during 
May and June. The distribution of C. reicherti is similar 
to that given for C* flavidus.
Mature larva (Fig. 14)5 small, 16-16 mm, creamy*® white with pale to light brown pubescent markings.
Head capsule length: 1.6-1.7 mm.Striations: encircling all segments, somewhat more com-
pressed laterally•Thorax: anterior pubescent annuli pale with lateral pro­
jections extending approximately 1/2 the length of the pro- and mesothorax, and 1/4 the length of the metathorax. Abdominal segments 1-7: anterior pubescence encircling
segments 1-3 or kl absent laterally on remaining segments and progressively reduced ventrolaterally on segments 5*7• Fseudopodial pubescent rings complete and joined with ante­rior pubescence dorso- and ventrolaterally. Posterior
pubescence, when present, limited to a tiny midlateral 
spot on the preanal segment.Anal segment; pubescence consisting of an irregular nar­row anterior ring and a wide posterior ring encircling the segment, the latter occupying over 1/2 of the segment 
dorsally and joined dorsolaterally with the anterior pubescence by a pubescent projection; ventrally the pos­
terior pubescence encloses the anus.Respiratory siphon: 0.42-0.50 mm, slightly longer thanits basal diameter and possessing a stigmatal spine.
Commentss nine larvae were collected from several 
locations in St. Landry and St. Tammany parishes. The 
larvae were taken from small ponds in a mixed bottomland- 
hardwoods forest and from the margin of a small lake in 
a cypress swamp.
Chrvsops separatus Hine (1907)
Adult small; black; apical spot of wing separated from crossband.
A single specimen in the L.S.U. Entomology Museum
was collected by W. 0. Bradley in East Baton Rouge Parish.
Chrvsops seouax Villiston (1637)
Adult small; mesonotum yellow-green with dark stripes abdomen yellow with four complete black stripes; apex of hyaline triangle extending above wing vein R2+3*
This species was recorded from Louisiana by Wilson 
and Burns (1964).
Chrvsops striatus Osten Sacken (1375)
Adult small; abdomen yellow above with four black stripes, the lateral ones considerably reduced; hyaline 
triangle not reaching wing vein R2+3*
This species was reported from Louisiana by Wilson
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and Burns (1964); however, it is doubtful that it actually 
occurs this far below its normal range.
Chrvsops univittatus Macquart (1855)
Adult small; mesonotum dark greenish-blue; abdomen brownish-black with a middorsal yellow stripe; apex of 
hyaline triangle extending above wing vein R2+35 midfacial pollinose stripe absent.
This species was not collected in the state. It was
(= C. macquarti Philip).
Chrysops upsilon Philip (1949)
Adult small; mesonotum dark blue-green; abdomen brownish-black with a median yellow stripe and indica­tions of a faint sublateral stripe on each side; apex of hyaline triangle extending well above wing vein R2+3* face with a median pollinose stripe.
Variations from the description given by Philip (1949) 
include the following: midfacial pollinose stripe varied
in length, sometimes less than 1/3 the distance to oral 
margin; usually first basal cell lightly infuscated; occa­
sionally costal cell dark; apex of hyaline triangle may 
extend to costal vein; basal three-fourths of hind femora 
black.
Ecology and Distribution: This species was collected
from April to August and was usually associated with the 
mixed bottomland hardwoods forests of the rivers and streams 
throughout the state. It was not collected from the prai­
rie and coastal marsh regions.
69
Chrvsops vittatus Wiedemann (1821)
Adult small; yellow; abdomen with four black stripes; apical spot of wing extensive.
In general the specimens of this species agree with 
the description and variations given by Brennan (1935)*
Ecology and Distribution; This species was collected 
from April to September being most abundant during June 
and July. It was taken throughout the state in most of the 
major ecological forest areas* but was not collected from 
the prairie and marsh regions.
Mature larva (Pig. 9): small, approximately 12 mmlong, creamy-white with extremely pale to light brown 
pubescent markings.Head capsule lengths 1.4-1.5 mm.Striations; encircling all segments, somewhat more com­pressed laterally.Thorax: anterior pubescent annuli extremely faint, cover­
ing approximately 1/2, l/3* and 1/4 the length of the pro-, meso-, and metathorax, respectively. Short inconspicuous 
peg-like lateral projections present on the meso- and metathorax.Abdominal segments 1-7: anterior pubescence encircling
segments 1-4, reduced laterally on segment 5, and absent laterally and reduced ventrolaterally on segments 6 and 7* 
Pseudopodial pubescent rings complete and joined with anterior pubescence dorsolaterally on segments 1-7 and ventrolaterally on segments 1-5* Posterior pubescence limited to a band encircling the preanal segment.Anal segment: posterior pubescent band encircling approxi­
mately 1/2 of the segment, fading posteriorly; its anterior margin with a dorsolateral, anteriorly-directed, finger­like projection; ventrally the posterior pubescence en­
closes the anus. Anterior pubescence consists of several small scattered patches. A distinct oval-shaped pubescent spot is situated laterally in the anterior hyaline area. Respiratory siphon: long, 0.67-0.70 mm, approximately
three times its basal diameter.
Comments: two larvae were taken from mud in a water-
filled ditch in an upland hardwoods forest of West Felici­
ana Parish.
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Tabanus aar Philip (1941)
Adult moderately large; reddish-brown; abdomen with 
a median row of small grayish triangles; wing faintly in- 
fuscated, darker along vein margins.
This species was listed from Louisiana by Philip 
(1965).
Tabanus abdominalis Fabricius (1605)
rAdult large; orange to brown; abdomen with a median row of dark spots; frons of female narrow; fore tibia bi­colored; wing fuscous, furcation and cross veins margined with brown.
Variations from the description given by Stone (1936) 
include the following: basal callus not touching eyes at
base; scutellum concolorous with olive brown mesonotum, 
black when discolored. Members of this species are highly 
variable, and some individuals resemble specimens of T. 
sulcifrons Macq. so closely that positive separation of 
the two species is difficult. The criteria used in sepa­
rating members of this species from T. sulcifrons were 
given by Pechuman (1954).
Ecology and Distribution: This species was collected
during June and July from the mixed bottomland hardwoods 
forests of Calcasieu, JDeSoto, East Baton Rouge, East Feli­
ciana, Iberville, Lafayette, St. Helena, Tangipahoa, and 
Winn parishes.
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Tabanus acutus (Bigot) (1692)
Adult medium sized; pale brownish with a broad median light stripe on abdomen; wing lightly fuscous with a spot at furcation.
Variations from the description given by Stone (1938) 
include the following: third antennal segment occasionally
darkened toward the distal portion; middle and hind tarsi 
usually darkened.
Ecology and Distribution; This species was collected 
from Jfey to September and was most frequently taken during 
June. It was collected along the coastal marshes from 
Florida to Texas. Occasionally, a few individuals were 
collected inland from these areas.
Tabanus americanus Forster (1771)
Adult large; dark with deep reddish hues; wing hya- 
line with infuscated costal cell.
Variations from the description given by Stone (1938) 
include the following: dorsal projection of third anten­
nal segment varying from short and rounded to prominent, 
almost reaching the annulate portion.
Ecology and Distribution: This species was taken from
April to August and was usually most abdundnt during June 
and July. It was collected throughout the state from all 
major ecological areas except the prairie region.
Mature larva (Fig. 33 )J large, 51-53 ma; completely clothed in grayish-brown to dark brown pubescence, varying 
somewhat in intensity from darker dorsally to slightly lighter ventrally. Pubescence darkest on anal segment and 
posterior portion of preanal segment.
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Head capsule length: 6.1-6.3 mm.Striations: if present, completely obscured by pubescence.Respiratory siphon: 1.9-2*0 mm, slightly longer than its
basal diameter.
Comments: four larvae were collected from mixed
bottomland-hardwoods forest regions of St. Landry and 
Assumption parishes. The larvae were terrestrial in moist 
areas of the forest floor. These areas were occasionally 
flooded for a few days to several weeks during periods of 
heavy rains, especially during December, January, and May, 
for the St. Landry location and during July, August, and 
September, for the Assumption area; however, most of the 
year no standing water was present at the collection 
sites. All specimens were removed from decaying logs.
One specimen was taken from the frass of passalid beetles 
in a partially-decomposed, water tupelo log. Other asso­
ciated insects were mycetophilids, scenopinids, psychodids, 
and Collembola.
Tabanus aranti Hays (1961)
Adult moderately large; black; frons of female rather 
narrow; wing dark.
Variations from the description given by Hays (1961) 
include the following: height of frons greater than five
times its width at base.
Ecology and Distribution: (see under larval Comments)
This species was not collected in Louisiana.
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Mature larva (Fig. 29)? rather large, 40-47 mm long; creamy-white to light yellow with extremely pale to medium 
brown pubescent markings.Head capsule length: 5.4-6.0 mm.Stnations: present laterally on segments 1-10; absent or
inconspicuous on dorsal and ventral aspects. Anal segment 
with conspicuous striations below the lateral pubescent arm and posterior to the anus. Anterior 1/3 of segment with very fine striations visible under high magnifications 
giving this area a shadowed appearance.Thorax: anterior pubescent annuli somewhat wider laterally.Lateral surface of prothorax with 2 pubescent arms tapering 
posteriorly and extending approximately 3/4 the length of the segment. Ms so- and metathorax with lateral pubescent 
projections, the middle pair extending approximately 3/4 and 1/2 the length of their respective segments; the dorso- and ventrolateral projections extending approximately 1/2 
and 1/3 the length of the meso- and metathorax, respective­ly. These projections may appear to traverse the entire 
length of the segment due to the presence of many fine 
striations and/or presence of fine adherent debris. Abdominal segments 1-7: anterior pubescence encircling at
least segments 1-4, becoming less conspicuous and somewhat reduced on remaining segments. Pseudopodial pubescent rings usually complete and connected with anterior pubes­cence ventrolaterally on segments 1-6. Posterior pubes­
cence present on all segments ranging from inconspicuous colorless traces on anterior segments to a wide conspicu­
ous band on the preanal segment.Anal segment: pubescence distinct, consisting of anal andposterior rings, the latter joined laterally with an ante­riorly-directed, clubbed arm covering approximately 1/2 
the length of the segment. Generally, 3 pubescent spots varying in size and intensity located somewhat dorsal to 
the arm.Respiratory siphon: 1.5-1*7 mm long, less than l£ timesits basal diameter and possessing a stigmatal spine.
Variations: anterior and posterior pubescence in
certain areas of the abdomen may be very faint and seen 
only as slight shadows, if at all. This may be especially 
true for the anterior pubescence in front of pseudopods 
2, 3» 4» and posterior pubescence of the anterior abdom­
inal segments. The lateral pubescent arm of the anal seg­
ment may be incomplete, not reaching the posterior pubes­
cent ring. In some cases, the lateral arm may narrowly
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join the anal ring pubescence.
Comments: thirty-nine larvae were collected from Lee
County* Alabama. Most were taken from the margin of a 
shallow beaver pond situated in a hardwoods forest. This 
area is similar to the upland hardwoods forest division 
of Louisiana.
Tabanus atratus Fabricius (1775)
Adult large; black; frons of female wide; wing dark.
In general the specimens of this species agree with 
the description given by Stone (1933).
Ecology and Distributions This species was taken 
from April to October and was most frequently collected 
during June and July. It was found throughout the state 
from all major ecological areas; however, it was most fre­
quently collected in the mixed bottomland hardwoods forests 
and seldom in the open pine woods.
Mature larva (Fig. 32): large, 50-63 mm long; cream-
colored with conspicuous medium to dark brown pubescent 
markings on all segments.Head capsule length: 6.3-7*3 mm.Striations: present laterally on segments 1-10 and occa­sionally ventrally behind the anus where they are faint and broken; absent elsewhere.
Thorax: prothoracic annulus with a distinct lateral pubes-cent £>ib extending approximately 3/4 the length of the segment. Meso- and metathoracic annuli with conspicuous lateral projections; usually one meso- and all metathoracic 
projections joined with posterior pubescent rings; 2 or 3 mesothoracic arms often merging into a solid mass and ex­tending at least 3/4 the length of the segment.Abdominal segments 1-7: anterior and pseudopodial pubes-cence joined broadly and connected with posterior pubes­cent rings by a dorsolateral pubescent bar on all segments; most segments with lateral and ventrolateral projections directed toward each other from the pseudopodial and poste-
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rior pubescent rings; these may form 1 or more continuous lateral bars on segments 1, 6, and 7. Middorsally, a pubescent projection extends posteriorly from the pseudo­podial annulus 1/4 to over 1/2 the length of the segments. Anal segment: pubescence extensive, covering segment withtiie exception of a dorsal to dorsolateral saddle-shaped hyaline area and ventral hyaline areas anterior and poste­
rior to the anal lobes.Respiratory siphon: truncate apically, 1.7-2.3 mm long,about equal to its basal diameter.
Variations: several specimens were collected in which
the middorsal pubescence extended the length of all abdomi­
nal segments and joined the posterior pubescence, forming 
a dark, wide dorsal band continuous on the anal segment 
where it isolated a small dorsolateral hyaline window on 
each side. In general, pubescence much more extensive on 
the normal body pattern, especially the lateral pubescence 
which may form 2 or more continuous bars on abdominal seg­
ments 1-7* This increase in the amount of pubescence may 
be the result of the larvae going through additional in­
stars since immature larvae exhibit less pubescence than 
older and more mature larvae.
Comments: numerous larvae were found throughout the
state in all major ecological divisions. However, they 
were more frequently collected from aquatic habitats on 
the floodplains of the larger rivers. This species does 
not seem to be restricted in its larval habitat prefer­
ence. The larvae were collected from the sandy beaches of 
fast-flowing streams, flood-control ditches, artificial 
impoundments and marsh and swamp lakes. They were usually 
associated with the organic muck at the water's edge; how*
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ever, some individuals were collected swimming near the 
surface.
Tabanus calens Linnaeus (175#)
Tabanus gieanteus Degeer, Stone, 1936, U.S.D.A. Misc. Publ.fioT J05, p . $4.
Adult large; brown with blackish abdomen; antenna 
brownish-orange; wing faintly infuscated.
In general the specimen of this species agrees with 
the description given by Stone (1936, P* 64)*
Ecology and Distribution: Only one specimen of this
species was collected in Louisiana. It was taken in August 
from an upland mixed pine-hardwoods forest in Claiborne 
Parish.
Tabanus chelionterus Rondani (1630)
Tabanus fronto Osten Sacken. Hine, 1907* La. Agr. Expt.
§ta. BuIIT 93:46-49.
Adult medium sized; orange-brown; abdomen with a 
median row of pale triangles; wing lightly fuscous with 
furcation and cross veins margined with brown.
This species was reported from Louisiana by Hine 
(1907) and Stone (1936).
Tabanus coarctatus Stone (1935)
Adult medium sized; brownish; abdomen with a median 
row of pale triangles; wing nearly hyaline with a small spot at furcation.
All specimens exhibit variation from the description 
given by Stone (1936) in the following characters: apical
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portion of fore tibiae and all tarsi, fuscous; posterior 
bands of abdominal tergites not forming sublateral tri- 
angles* Two specimens have the scutella with white hair*
Ecology and Distribution: This species was collected
during June from the longleaf-slash pine forests of Flori­
da, Alabama, and Mississippi* One Louisiana specimen was 
collected in June from an upland hardwoods forest in West 
Feliciana Parish*
Tabanus colon Thunberg (1627)
Tabanus nigrescens var. atrinennis Stone, Stone, 1936, 
tJ.S.&.i. Misc. Publ. No* 305, P* 93*
Adult moderately large; dark brown to black; wing uniformly smoky with a spot at furcation*
Variations from the description given by Stone (1936, 
pp. 92-93) include the following: height of frons extend­
ing to nearly four and one-half times its basal width; 
occasionally third antennal segment except extreme apical 
tip, orange*
Ecology and Distribution: This species was collected
during June and July in the longleaf-slash pine forests of 
Florida and Mississippi* One Louisiana specimen was taken 
from a longleaf pine forest in a gently rolling hilly sec­
tion of Washington Parish*
Tabanus cvmatophorus Osten Sacken (16?6)
Adult medium sized; gray and brown; abdomen with a 
median row of pale triangles and a sublateral row of pale 
spots on each side; wing nearly hyaline, furcation and
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cross veins margined with brown.
In general the specimens of this species agree with 
the description given by Stone (1936).
Ecology and Distribution: This species was taken from
May to July and was primarily associated with the mixed 
bottomland hardwoods forests of the river floodplains in 
Acadia, Ascension, Calcasieu, East Baton Rouge, and Iber­
ville parishes,
Tabanus eadsi Philip (1962)
Adult moderately small; yellowish and brown; abdomen 
with a middorsal pale stripe and two submedian brownish 
stripes; first three tergites yellowish laterally; wing hyaline, costal cell infuscated.
Variations from the description given by Philip (1962) 
include the following: frontal index varying from 1:2,6
to 1:3*2; basal callus narrowly joined to median callus; 
color of palpal hair varying from entirely yellow to mixed 
black and yellow; fore coxae concolorous with pleurae, 
occasionally with black hair; middle and hind femora and 
all tarsi, black; sides of first three abdominal tergites 
and venter of first three sternites, dull yellow-orange,
Ecology and Distribution: Four specimens were taken
from the coastal marsh of Cameron Parish on May 3* They 
were collected flying together with T, nigrovittatus Macq.
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Tabanus endvmion Osten Sacken (1376)
Adult medium sized; brownish; third antennal segment 
with no dorsal excision; abdomen with a median row of pale 
triangles; wing nearly hyaline, furcation and cross veins 
margined with brown.
This species was reported from Louisiana by Philip 
(1950).
Tabanus fairchildi Stone (1933)
Adult medium sized; grayish-black; abdomen with a me­
dian row of pale triangles and a sublateral row of pale spots on each side; antenna black; wing hyaline.
All specimens exhibit variation from the description 
given by Stone (1933) in the following characters: sub­
lateral spots of abdomen touching hind margins of most ter­
gites; mesal surface of fore femora dark brown to black.
Ecology and Distribution: This species was taken
from April to June near small streams that drain upland 
mixed pine and hardwoods forests. It was collected in East 
Feliciana, Natchitoches, Tangipahoa, and Washington parishes.
Mature larva (Fig. %k)• moderate in size, 30-36 mm long; cream-colored with light to medium brown pubescent 
markings*Head capsule length: 4*0-4*1 mm.
Striations: present laterally and dorsally on segments 1-16 and ventrally on segments 4-10; incomplete or absent 
ventrally on thoracic segments* Anal segment with rela­tively wide striations dorsally and posterior to the anus; 
very fine and inconspicuous on anterior 1/3 of segment* Thorax: anterior pubescent annuli with a lateral pro-thoracic bib and lateral meso- and metathoracic projec­
tions extending approximately 3/4 the length of the 
segments. Traces of posterior pubescence occasionally present laterally and middorsally on the metathorax. Abdominal segments 1-7: all except dorsal pseudopods onsegments 1-4 or 5 long and conspicuous with from 5 to 15 curved spines arranged in a semicircular pattern. Ante-
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rior pubescence encircling segments 1-2, incomplete and diminishing progressively on remaining segments* Pseudo­
podial pubescence encircling segments 1-2 or 3> continuous with anterior pubescence on segment 1 and joined with ante­rior pubescence ventrolaterally on segment 2* Posterior 
pubescence present on all segments becoming progressively more conspicuous on posterior segments* A pubescent bar is present dorsolaterally on abdominal segment 7*
Anal segment? pubescence distinct, consisting of anal and 
posterior rings, the latter expanded dorsally and extending an anterior projection occupying approximately 1/3 the length of the segment. Remaining pubescence consists of 
a lateral pubescent bar and one conspicuous and usually two smaller less distinct pubescent spots dorsal to the bar. Immediately anterior to the anus, a ventral row of curved spines is situated on a protruding lip or anal pseudopod. Respiratory siphon: 1.0-1.2 mm long, less than twice its
basal diameter*
Variations; on the anal segment of some specimens 
the lateral arm appears to be joined to the median middor­
sal pubescent projection. An accumulation of adherent 
debris was present on several specimens being especially 
apparent on the anal segment.
Comments: six larvae were taken beneath a layer of
moss on a log in a narrow, sandy-bottom stream draining a 
hardwoods forest. The log was partially submerged in a 
beaver dam that crossed the stream. The dam acted as a 
filter with the water trickling through the structure.
Large numbers of aquatic insects were present inside the 
dam. This small hardwoods forest was located in a loblol­
ly- short leaf pine region in East Feliciana Parish.
Tabanus fulvulus Wiedemann (l$2d)
Adult medium sized; orange-yellow; palpi pale yellow­ish; pleurae and genae with yellow hair; abdomen with three rows of pale yellow spots, those of median row contiguous; 
wing subhyaline to hyaline with costal cell lightly infus- 
cated.
101
Variations from the description given by Stone (193$) 
include the following: height of frons ranging from about
five and one-half to seven times its width at base; meso- 
notum dark golden; wing usually subhyaline; occasionally 
distal one-half of fore tibiae, extreme apices of middle 
and hind tibiae, dark; hind femora sometimes orange-brown 
with gray pollen.
For additional information concerning this species 
see discussion under T. pallidescens.
Ecology and Distribution: This species was collected
during May and June in the mixed pine-hardwoods forests of 
East and West Feliciana, St. Helena, Tangipahoa, Washington 
and Winn parishes.
Tabanus fuscicostatus Hine (1906)
Adult moderately small; brown; abdomen with a median 
pale stripe and a row of sublateral spots on each side; wing hyaline with distinctly infuscated costal cell.
Variations from the description given by Stone (193$) 
include the following: basal and median calli occasionally
black; median callus variable, occasionally a small cir­
cular dot, or absent to very slim; thorax frequently olive- 
gray in appearance; apices of middle and hind tibiae usual­
ly darkened; femora usually dark brown to black; abdominal 
triangles occasionally widened on posterior margins; sub­
lateral spots of tergites 2-4 occasionally obtaining ante­
rior and posterior margins giving the abdomen a 3-stripe 
appearance•
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Some intermediate forms of T. fuscicostatus exhibit 
characters similar to those of T. malaris*
Ecology and Bistribation: This species was collected
from April to September being most freqaently taken daring 
Jane and July. It was found throughout the state usually 
associated with the bottomland hardwoods forests on the 
floodplains of major rivers.
Tabanas i mi tans Walker (I646)
Tabanus maculinennis var. imitans Walker, Philip, 1966,
Ann. Entomol. Soc. Amer. 5^0) 2 519-527*
Adult large; dark with deep reddish hues; antenna 
orange to orange-brown, third segment with a prominent dor­
sal process; wing hyaline, furcation and cross veins mar­gined with brown, costal cell and wing base darkly infus- 
cated.
Variations from the description given by Stone (1936) 
include the following: height of frons in all specimens
over three and one-half times width at base; median callus 
variable, occasionally extending to vertex; occasionally 
pleura with entirely dark hair.
Fairchild (1966) and Philip (1966) examined a speci­
men from the Berlin Museum thought to be the type of T. 
maculinennis Wied., 1626, and both concluded that it was 
conspecific with T. imitans var. excessus Stone, 1936.
Since the name T. maculinennis has priority over T. imitans 
Walker, 1646, T. imitans excessus was placed in synonoiqy. 
The two varieties, T. imitans imitans Walk., IB46, and T. 
imitans nechumani Philip, I960, were placed as subspecies 
of T. maculinennis.
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However, the absence of a prominent dorsal projection 
of the third antennal segment and the more extensive dark 
spots of the wing of T. maculinennis make it distinct from 
the other two forms* Based on morphological characters as 
well as the geographic overlap of T. maculinennis and T. 
imitans. I consider T. maculinennis distinct from T* imi­
tans.
Philip (1954) stated that the nonintergrading differ­
ences in the antennae of these two forms make it difficult 
to believe they differ on only a subspecific level* Pechu- 
man (personal correspondence) also suggested that these 
are probably distinct forms.
Ecology and Distribution: Three specimens were taken 
in June from Washington Parish. They were collected near 
small streams that drain the upland longleaf and shortleaf 
pine forests.
Tabanus lineola lineola Fabricius (1794)
Adult moderately small to medium in size; brownish to 
dark gray-brown; abdomen with a median pale stripe and a 
row of sublateral contiguous spots on each side; wing 
hyaline*
Tabanus lineola is a member of a large complex which 
includes T. lineola hinellus Philip, T. similis Macq* (= T. 
lineola scutelaris Walk*), T. subsimilis Bell*, and addi­
tional forms* The T. lineola considered here is the dark 
inland form. Variations from the description given by 
Stone (1936) include the following: height of frons ex­
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tending to over seven times its width at base; occasion­
ally basal callus light tan and palpi yellow-cream; some­
times hind femora light tan; median stripe occasionally 
widened on the posterior margins of abdominal tergites. 
Other variations would include intermediate conditions 
between the typical T. lineola and T. lineola hinellus.
Ecology and Distribution; This species was taken 
throughout the state from April to August and was most fre­
quently collected during May and June. It was found in all 
major ecological regions but most often in the mixed bot­
tomland hardwoods forests associated with rivers, bayous, 
and swamps. The subspecies T. lineola hinellus generally 
replaced T. lineola lineola in the coastal marshes.
Mature larva (Fig. 26): small to moderate in size,
22-23 mm long; creamy-beige to pinkish with light to medium 
brown pubescent markings.Head capsule length: 2.6-3.4 mm.Striations: present laterally on segments 1-10; absentdorsally and ventrally on thoracic segments and ventrally 
on the first 7 abdominal segments; faint, incomplete stria sometimes present dorsally on abdominal segments. Anal 
striations distinct, visible on all but the anterior 1/3 of the segment.Thorax: anterior pubescent annulus of prothorax with alateral pubescent bib on each side, the lateral arms and 
central portion of which extend approximately 3/4 and 1/2 the length of the segment respectively; 4 lateral meso and and metathoracic arms extend from the anterior annuli at 
least 3/4 and 1/2 the length of the respective segments. Mesothoracic arms somewhat swollen apically. A faint nar­row band of posterior pubescence present on the metathorax. Abdominal segments 1-7: anterior pubescence encircling
segments 1-5, absent laterally on segments 6-7. Pseudo­podial pubescent connections complete and joined with ante­rior pubescence dorso- and ventrolaterally. Posterior pubescence present on all segments, becoming progressively more conspicuous and complete on posterior segments.Anal segment: pubescence distinct, consisting of posteriorand anal rings, the latter joined dorsally with a vertical 
projection or arm which curves posteriorly on the midlat­
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eral surface tapering and not reaching the posterior pubes­
cence* A large, irregular pubescent spot is located dorsal to, and often joins narrowly with, the pubescent aria. A 
small, inconspicuous pubescent spot is often present ante­rior and somewhat dorsal to the large spot.Respiratory siphon; 0.6-1.1 mm long, approximately equal to its basal diameter.
Variations: considerable variation of pubescence on
the anal segment was noted. Dorsolaterally there may be 
1-2 conspicuous pubescent spots and from 1-2 small spots 
none of which touch the lateral arm. In some individuals 
there was as much variation in the anal pubescent pattern 
from one side to the other as there was between different 
specimens. One adult identified as T. lineola hinellus 
was reared from a larva which exhibited an overall darker 
pubescent pattern. This larva also exhibited some varia­
tions that were found in some of the other T. lineola lar­
vae, notably on the anal segment where the large dorso­
lateral pubescent spot joined the pubescent arm.
Comments: twelve larvae were collected, primarily
from mixed bottomland hardwoods regions of Claiborne, St. 
Landry, Tangipahoa, Union, and Webster parishes. They 
were located in moist forest soils, intermittently flooded 
ditches, and other moist depressions. Several larvae were 
found in partially submerged logs at the margins of stand­
ing bodies of water.
Tabanus lineola hinellus Philip (I960)
Adult moderately small to medium in size; brownish; 
frons of female somewhat widened; abdomen with a median 
pale stripe and a row of sublateral contiguous spots on
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each side; wing hyaline.
In general the specimens of this subspecies agree 
with the description given by Philip (i960). Overall ap­
pearance is similar to that of T. lineola except that T. 
lineola hinellus is lighter in color and slightly larger. 
Superficially, T. lineola hinellus resembles another 
coastal species, T. nigrovittatus. Intermediates between 
the typical T. lineola and T. lineola hinellus are occa­
sionally found inland from the coastal marsh region.
These specimens usually cannot be placed with certainty 
into either taxon.
Ecology and Distribution: This subspecies was col­
lected from April to August from the coastal marsh region, 
and occasionally a specimen was taken inland.
Tabanus longiusculus Hine (1907)
Adult moderately small; brown; antenna orange with annulet portion black; abdomen with a median pale stripe 
widened posteriorly on each segment, and a sublateral row 
of pale spots on each side; wing nearly hyaline with costal 
cell lightly infuscated.
In general the specimens of this species agree with 
the description given by Stone (193#)•
Ecology and Distribution: A single specimen was col­
lected in June from a longleaf-slash pine forest in St. 
Tammany Parish. Two others were collected in a longleaf 
pine forest of Natchitoches Parish in June. The T. longi­
usculus reported by Jones and Bradley (1923) was apparent­
ly T. wilsoni (Pechuman, 1962).
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Tabanus maculipennjg Wiedemann (1*2$)
Tabanus imitans var. excessus Stone, Stone, 193 U.S.D.A. 
mic. Publ. No. 3w5, p. 87.
Adult moderately large; dark with deep reddish hues; 
wing hyaline, furcation and cross veins distinctly margin­ed with brown, costal cell and wing base heavily infuscated.
In general the specimens of this species agree with 
the description given by Stone (193$» P« 67).
Ecology and Distribution: This species was collected
from May to July from the mixed bottomland hardwoods for­
ests of the Amite and Pearl rivers in Ascension, Livingston, 
and St. Tammany parishes.
Mature larva (Fig. 27): rather large, 43*47 mm long;
green with light to medium brown pubescent markings.
Head capsule length: 5.0-5*6 mm.ftriations! present laterally on segments 1*10; absent orsally and ventrally on thorax; inconspicuous striations occasionally visible dorsally and ventrally on abdominal 
segments 1-7. Anal striations conspicuous below the lat­eral pubescent arm; absent or inconspicuous elsewhere. Thorax: anterior pubescent annuli with 2 lateral protho-racic and 4 meso- and metathoracic lateral pubescent pro­
jections on each side extending approximately 3/4 the length of the segments. Posterior pubescence limited to metathorax, where it consists of narrow traces on all but the midlateral regions.Abdominal segments 1-7: anterior pubescence encirclingsegments l-o or 7, varied in intensity, becoming extremely 
faint and inconspicuous ventrolaterally on the last three segments. Pseudopodial pubescent connections complete, joined with anterior pubescence dorsolaterally on segments 
1-3 or 4 and ventrolaterally on segments 1-6 or 7. At 
least faint traces of posterior pubescence on all segments, most distinct and widest on preanal segment.Anal segment: pubescence distinct, consisting of anal and
posterior rings joined by a curved arm situated laterally 
on the segment; 2 or 3 isolated pubescent spots lie dorso­laterally. Anterior pubescence consists of an irregular 
dorsal band which extends a pair of posteriorly-directed finger-like projections; a faint anterior ventrolateral 
pubescent area connects with the base of the pubescent arm. Respiratory siphon: 1.3-1.6 mm long, approximately equal
to its basal diameter and possessing a stigmatal spine.
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Comments: twenty-two larvae were collected from a
mixed bottomland hardwoods region in St* Tammany Parish. 
They were located in muck along the margin of a cypress 
swamp on a tributary of the West Pearl River*
Tabanus melanocerus Wiedemann (1323)
Tabanus melanocerus Wiedemann, 1626, Auss. zweifl. Ins*,
1: 1826. Female, Ky; Vienna Nat* Mus. Stone, 193#, 
U.S.D.A. Misc. Publ. No. 303, p. 106. Philip, 1947, Amer. Midi. Nat., 37(2): 310.
Tabanus petiolatus Hine, 1917, Ohio Jour. Sci. 17: 270. Female, Lecompte, La., Ohio S. U. Stone, 193#, U.S.D. 
A. Misc. Publ. No. 303, P* 105* Philip, 1947, Amer. Midi. Nat. 37(2): 310. (New Synonymy)
Adult medium sized, brown to dark grayish; abdomen 
with a median row of pale triangles; fore tibia bicolored; wing hyaline.
In general the specimens of this species agree with 
the descriptions and variations given by Stone (1936) for 
T. melanocerus Wied. and T« petiolatus Hine.
For some time, the separation of this species into 
two forms has been a source of confusion. The key charac** 
ters most frequently used (relative development of the 
median abdominal triangle of tergite two, frons width to 
height ratio, the presence or absence of a petiolate con­
dition of cell R5) could not be utilized consistently to 
separate many specimens. In general, the smaller speci­
mens usually exhibited certain characteristics of the 
petiolatus form (frons ratio 1:7, petiolate cell R5), while 
the slightly larger melanocerus form would usually have a 
frons ratio of 1:5 or 1:6 and cell R5 open. Thus, the co-
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incident variation of several characters resulting possibly 
from a pleiotrophic effect would tend to give an overall 
similarity to the members of each form. Nevertheless, in­
tergradation of characters was noted in a series of 153 
specimens collected from Louisiana, Mississippi, Alabama, 
Georgia, Tennessee, Kentucky, and Florida.(Graphs 1-4).
Teskey (1969) noted that the larvae of T. melanocerus 
could be distinguished from those of T. petiolatus pri­
marily based on the presence or absence of lateral stria­
tions on the abdominal segments. The pupae that were 
reared from these larvae were also divisible into two con­
cordant groups. Four pupae of one of these groups were 
secondarily distinguishable, and the adults reared from 
these were determined as T. petiolatus. However, the sep­
aration of the adults did not entirely agree with their 
immature stages, and Dr. Teskey (1969) mentioned the pos­
sibility of having to recognize three species, all of which 
are indistinguishable in one or more stages, or to consider 
this group as a single polymorphic species.
The larvae of these two forms reared during the pre­
sent study exhibited considerable variation in the develop­
ment of the lateral abdominal striations (see larval des­
cription). Intergradation of characters between both forms 
was observed in the adults that were reared from these 
larvae. Based primarily on the above information, I con­
sider these two forms as a single taxon.
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Graph 1. Degree of development of median abdominal triangle on tergite two (crossing or not crossing seg­ment) plotted with corresponding frons ratio for 153 
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Graph 3. Vertex width plotted with corresponding 
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Graph 4* Frequency of expression of petiolate, closed, and open condition of wing cell R5 plotted 
with corresponding frons ratio in 153 specimens of 
Tabanus melanocerus-petiolatus*
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throughout the state from May to August. It was most fre­
quently collected from the hardwoods forests associated 
with upland and lowland streams and lakes and was not col­
lected from the coastal marsh.
Mature larva (Fig. 24): moderate in size, 2S-34 mmlong; creamy-white; pubescence scanty, extremely pale to 
light brown where present.Head capsule length; 4.3-5*0 mm.
Striations: usually present laterally on the thorax wherethey vary in different specimens from weak to fairly dis­tinct. Striations may be completely absent on abdominal 
segments 1-7 or present on from several to all segments where they vary in different individuals from faint and 
inconspicuous to complete and distinct. Anal striations occasionally absent; generally present below lateral pubes­
cent arm and to some degree above the arm.Thorax: pubescence consists of a light brown anterior pro-thoracic annulus and a faint anterior mesothoracic, lateral 
band on each side; lateral pubescent projections and meta­thoracic pubescence absent.Abdominal segments 1-7: anterior and posterior pubescence
absent; pseudopodial pubescent connections incomplete on 
all segments.Anal segment: pubescence light to moderate in intensity,
consisting of rather distinct anal and posterior rings. A 
pubescent arm located dorsal to and sometimes Joined with the anal ridge extends to the midlateral portion of the 
segment where it curves toward and occasionally connects with the posterior pubescent ring. In specimens where the lateral arm pubescence does not connect with the posterior 
and/or anal rings, the impression of the complete arm is evident due to the presence of fine striations.
Respiratory siphon: 1.1-1.3 mm long, less than twice its basal diameter.
Comments: twelve larvae were collected from East and
Infest Feliciana, Natchitoches, and St. James parishes. All 
but one specimen taken in St. James Parish were associated 
with small, sandy-bottom streams found in pine or upland 
hardwoods forests. Those specimens collected in East Feli­
ciana Parish were in a beaver dam and elsewhere on the 
small creek described in the discussion of T. fairchildi.
Tabanus moderator Stone (193$)
Adult medium sized; dark brown; frons of female nar­row; scutellum white; abdomen with a median row of pale triangles; wing faintly fuscous* furcation and cross veins 
margined with pale brown*
This species was reported from Louisiana by Wilson 
and Burns (1964)*
Tabanus molestus Say (1823)
Tabanus molestus Sav. 1823« Jour* Acad* Nat* Sci* Philad.^ : 3 i ; ''female. Stone, 1938, U.S*D*A. Misc. Publ. No.
305, p. 97* Philip, 1947, Amer. Midi. Nat. 37<2): 310 Tabanus molestus subsp. mixia Philip, 1950, Ent. Soc. Amer 
~ Ann. 43: 1 1 (New Synonymy)
Adult medium sized; dark brown; scutellum white; ab­
domen with a median row of pale triangles; wing lightly 
fuscous, furcation and cross veins faintly margined with 
brown.
In general the specimens of this species agree with 
the description and variations given by Stone (1938).
Philip (1950) described T. molestus mixis as a sub­
species of T. molestus. In this publication he made the 
following statements
This species is not uncommon in the south­eastern states and, as Stone has observed, shows melanistic variations throughout its range.Some intergradation occurs, and this caused Stone to decide against separating the dark form and 
the writer feels a systematic name for the vari­ant is justified though reluctantly he gives it subspecific rank only because of the Rules.
During the present investigation, 297 specimens from
Louisiana, Mississippi, Alabama, Florida, and Kentucky,
were studied. Numerous characters were examined including
facial pollinosity color, antennal color, palpal color,
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ventral hair eolor, pleural color, infuscation of the wings, 
and shape of abdominal triangles, as well as overall ap­
pearance. While ’’typical" representatives of both forms 
were quite distinct, the total intergradation of most char­
acters was observed; and discordant variation was noted in 
a number of characters, especially between dorsal and ven­
tral abdominal coloration. Both forms were taken together, 
and based primarily on the above reasons, 1 consider both 
of these forms as a single taxon.
Ecology and Distribution: This species was taken
throughout Louisiana in all regions except the prairie and 
coastal marsh. It was also collected in several other 
states from May to August.
Mature larva (Fig. 21): moderate in size, 29-37 mmlong; creamy-yellow with rather pale pubescent markings.
Head capsule length? 3»#-3.9 mm.Strxations: distinct, rather evenly-spaced and completelyencircling all segments; finer anterior to the pseudopods and on the anterior portion of the anal segment.Thorax; anterior pubescent annuli present; lateral surface 
of prothorax with 2 pubescent projections extending approx­imately 3/4 the length of the segment. Only the most dor­sal and ventral of the lateral meso- and metathoracic 
projections developed, extending approximately 1/4 and 1/5 the length of the respective segments.Abdominal segments 1-7: narrow dorso- and ventrolateralbands of anterior peg-like pubescence on all segments, be­coming progressively fainter and reduced on posterior seg­
ments. Pseudopodial pubescent connections incomplete, broken between the lateral and ventrolateral pseudopods (pseudopods 2 and 3) on all segments and pseudopods 1 and 2 on segments 6 and 7. Pseudopodial pubescence differing 
somewhat on segments 6-7 by the presence of isolated pubes­cent spots between pseudopods 2 and 3. Posterior pubes­cence limited to a narrow band on the preanal segment.Three evenly-spaced lateral lines present, often only faint­
ly visible on segments 1-4.Anal segment: pubescence consisting of an anal ring witha small dorsal projection and a narrow posterior ring usually extending a short lateral anteriorly-projected
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point* Anterior to the point is a small isolated patch of 
lateral pubescence*Respiratory siphon: short, 0.4-0.5 mm long, about 1/2 its
basal diameter.
Comments: nine specimens were collected from- several
locations in the upland hardwoods and mixed pine regions 
of Bast and West Feliciana parishes. The larvae were 
usually taken from beneath mess on the steep banks of 
small, sand-bottom streams. These streams were intermit­
tently flowing especially during July, August, and Decem­
ber. The larvae are listed as primarily terrestrial since 
they were collected several feet above the high water mark 
on the banks of these streams.
Tabanus mularis Stone (1935)
Adult small; mesonotum greenish-black; abdomen dark 
with a median pale stripe and usually indications of a sublateral row of pale spots on each side; wing hyaline with costal cell distinctly infuscated.
Variations from the description given by Stone (1933) 
include the following: height of frons usually closer to
three times its basal width; genae and clypeus below an­
tennae not tinged with yellow; sublateral abdominal stripes 
occasionally extensive, similar to those found in darker 
forms of T. nigrovittatus.
Ecology and Distribution: This inland species of the
T. nigrovittatus complex was taken from May to July pri­
marily from the mixed bottomland hardwoods forests associ­
ated with upland and lowland streams and waterways. It 
was collected throughout most of the state but was not
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taken from the coastal marsh and was seldom collected in 
the pine flatlands.
Tabanus nefarius Hine (1907)
Adult moderately large; brown; frons of female narrow; 
abdomen with a median row of pale triangles; wing fuscous with furcation and cross veins distinctly margined with 
brown, cell R5 nearly or completely closed apically.
Variations from the description given by Stone (1936) 
include the following: frons usually about six times as
high as width at base, one specimen with frontal index 
1: 6.6; basal callus light tan to chestnut brown; usually 
subcallus and most of genae light tan; clypeus grayish; 
second palpal segment variable, occasionally very thin; 
most specimens without light colored posterior borders on 
abdominal tergites.
Ecology and Distribution: This species was taken from
June to August from the mixed bottomland hardwoods forests 
found primarily on the lower extremity of the Mississippi 
floodplain. It was collected from Iberia, Iberville, Jef­
ferson, Lafourche, and Livingston parishes. Other speci­
mens listed by Philip (personal correspondence) were found 
in Orleans, Rapides, and St. Tammany parishes.
Tabanus nigrescens Palisot de Beauvois (1609)
Adult moderately large; dark brown to black; wing fus­
cous, paler posteriorly, furcation and cross veins margined 
with brown.
Variations from the description given by Stone (1936)
117
include the following: annulate portion of third antennal
segment about one-half the length of the plate*
Ecology and Distribution: (see under larval Comments)
This species was not collected in Louisiana*
Mature larva (Fig* 26): large, 50*55 am long; creamy*white with lightto medium brown pubescent markings.
Head capsule length: 6.1-6.7 mm*Striations: present laterally on segments 1-10; absent on
dorsal and ventral aspects; anal striations distinct below lateral pubescent arm, inconspicuous elsewhere* Anterior 1/3 of anal segment with extremely fine striations visible 
under high magnifications giving this area a shadowed 
appearance*Thorax: anterior pubescent annuli somewhat wider laterally;protKorax laterally with 2 pubescent arms extending over 1/2 the length of the segment* Meso- and metathorax with 
4 lateral pubescent projections, the middle pair extending approximately 3/4 and l/2 the length of their respective segments; the dorso* and ventrolateral projections extend­ing approximately 1/2 and 1/5 the length of the meso* and 
metathorax, respectively* These projections may appear to traverse the entire length of the segment due to the presence of many fine striations and/or presence of fine 
adherent debris*Abdominal segments 1*7: anterior pubescence varying in
intensity, encircling segments 1-3 or 4; incomplete and becoming progressively reduced on remaining segments* 
Pseudopodial pubescent rings complete on segments 1-5 or 6, and joined with anterior pubescence ventrolaterally on 
at least segments 1-5* Posterior pubescence consists of a wide distinct band encircling the preanal segment and faint inconspicuous traces dorso- and ventrolaterally at least on 
segments 4*6*Anal segment: pubescence distinct, consisting of anal and
posterior rings and a curved arm extending dorsally from the anal ring where it bends in the midlateral portion of 
the segment and reaches the posterior pubescent ring* One distinct, and from one to two faint pubescent spots situ­
ated dorsolaterally above the arm.Respiratory siphon: 1*5-1*7 mm, slightly longer than itsbasal diameter ancl possessing a stigmatal spine.
Variations: the larvae of this species are very close
to those of T* aranti. the latter species having prothora- 
cic arms slightly wider with a more diffuse appearance, and 
the lateral pubescent arm of the anal segment usually not
us
connected to the anal ring. Specimens of T. aranti are 
smaller in total body length and have a shorter head cap­
sule.
Comments: two larvae were collected from the margin
of a beaver pond in Lee County, Alabama, These resembled
eight specimens collected from a small ditch in a similar 
habitat of upland hardwoods forest near Tunica, West Feli­
ciana Parish, Louisiana. However, none of the latter were 
reared and positive identification could not be made,
Tabanus nigripes Wiedemann (1821)
Tabanus coffeatus Macquart, Stone, 1938, U.S.D.A. Misc.
Publ. No. 3(̂ 5, p. 100.
Adult moderately small; grayish-black; abdomen with 
a median row of pale triangles; posterior margins of ter- 
gites pale; wing hyaline.
In general the specimens of this species agree with
the description and variations given by Stone (1938, p. 100).
Ecology and Distribution: This species was collected
from April to August and was most frequently taken during 
June and July. It was found primarily in the mixed bot­
tomland hardwoods forests of the Mississippi floodplain.
It was also collected from hardwoods forests associated 
with streams in Rapides, St. Tammany, Washington, and Winn 
parishes.
Mature larva (Fig. 22): small to moderate, 25-28 mm
long; whitish with few pubescent markings.Head capsule length: 4.0-4.6 mm.Striations: inconspicuous or absent; when present, usuallyfaint or broken and visible only on lateral aspects of 
thorax and one or more abdominal segments.
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Thorax: prothoracic annular ring with a ventrolateral pro­jection and usually a faint sparcely pubescent dorsolateral 
projection on each side, all extending approximately 3/4 the length of the segment. Narrow inconspicuous anterior pubescent bands present laterally on the meso- and meta­
thorax, the former with indications of short peg-like late­
ral projections.Abdominal segments 1-7: anterior pubescence present onlyas faint traces midventrally on segments 1-2; pseudopodial 
connective pubescence incomplete, and posterior pubescence 
absent on all segments.Anal segment: pubescence moderate in intensity, limited
to anal andposterior rings.Respiratory siphon: 1.3-1*4 mm long, almost twice itsbasal diameter.
Comments: the larval description was based on four
specimens collected in Lee County, Alabama. These were 
found at the margin of a small pond in a loblolly-shortleaf 
pine region. However, the principal areas of distribution 
based on adult collection records in Louisiana were the 
mixed bottomland hardwoods on the floodplains of the major 
rivers.
Tabanus nigrovittatus Macquart (1647)
Adult moderately small to medium sized; mesonotum gray­
ish-yellow; abdomen yellowish sublaterally and alternately 
striped with black and grayish-yellow; wing hyaline, costal cell lightly infuscated.
Variations from the description given by Stone (1936) 
include the following: frontal index 1:3 to 1:4*5; yel­
lowish palpi; basal callus brown, occasionally connected 
to median callus; costal cell hyaline to faintly infuscated. 
Color patterns range from dull and inconspicuous to bright 
and very distinctive. The coastal marsh specimens of T. 
nigrovittatus are larger and lighter, while the occasional
inland specimens are usually darker and exhibit intergra­
dation in appearance with T. mularis. Frequently, demes 
are recognized by the overall similarity of the forms col­
lected. A series of specimens from the Chandeleur Islands 
tend to be dull in overall body coloration with yellowish 
palpi and costal cells nearly hyaline. Despite the fact 
that Hine (1907) described the palpi as yellowish, the 
general description and ecological information he gave for 
T. costalis would indicate that he was actually working 
with T. nigrovittatus. and not T. quinquevittatus Wied.
(= T. costalis Wied. of Hine, 1907) as listed by Philip 
(1947, p. 313).
Hine (1907, p. 53) also listed T. nigrovittatus Macq* 
based on a single specimen taken at Plaquemines Parish.
The description given is not adequate to determine what 
this form may have been, and it is possible that it was 
only a variant of the typical T. nigrovittatus (= T. costa­
lis of Hine).
Many specimens collected during this study exhibit 
some characters listed by Philip (1957) for T. nigrovit­
tatus fulvilineis. However, these characters vary and 
intergrade with those of the typical form of T. nigrovit­
tatus. For example, variations from Philip*s description 
include attached median callus to a tridentate upper mar­
gin of the basal callus, and number and presence of inden­
tations of the upper margin of the basal* callus varying 
from none to several. Many specimens have the typical
121
abdominal pattern but have the apical one-half of the fore, 
and extreme apices of the middle and hind tibiae black, as 
well as the dark femora listed by Philip for some para- 
types. It is doubtful that specimens of T. nigrovittatus 
fulvilineis are anything more than occasional variants of 
T. nigrovittatus nigrovittatus. However, at the present 
time insufficient material is available to confirm this 
hypothesis.
Ecology and Distribution: This species was taken from
April to October and was most frequently collected during 
kay and June. It was common on the coastal marshes and at 
times extremely numerous. Occasionally, a specimen was 
collected inland.
Tabanus pallidescens Philip (1936)
Adult medium sized; orange-yellow; palpi creamy-white; pleurae and genae with white hair; abdomen with three rows 
of pale yellow spots, those of median row contiguous; wing hyaline to subhyaline with costal cell lightly infuscated.
Philip (1936) named pallidescens as a subspecies of 
T. fulvulus. Variations from his description include the 
following: height of frons ranging from about five and one-
half to seven times its width at base; callosity light 
brown to black; occasionally distal one-half of fore tibiae, 
extreme distal portions of middle and hind tibiae, dark; 
middle and hind tarsi darkened.
Pechuman (1962) separated T. pallidescens from T. ful- 
vulus at the specific level utilizing characters listed by
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Philip (1936), as well as some additional ones. Later 
Pechuman (personal correspondence) gave three characters 
which he found to be fairly consistant in separating T. 
pallidescens from T. fulvulus, and also mentioned that he 
had observed some intergradation in the antennal color and 
eye banding. The three characters which he listed for T. 
pallidescens are pale hind femora, pale coxae, and whitish 
palpi.
Approximately 500 specimens of T. pallidescens taken 
during the present investigation exhibit variations in the 
number of eye bands from one to three, and the color of the 
apical portion of the third antennal segment from orange- 
yellow to black. The best distinguishing characters found 
to separate this species from T. fulvulus were the creamy- 
white palpi, and the white hairs of the genae and pleurae. 
Utilizing these characters as criteria for separating T. 
pallidescens from T. fulvulus. only twenty-four specimens 
of the latter species were collected in Louisiana. It was 
noted that T. fulvulus. when taken was always collected 
with T. pallidescens. In addition, there is an intergra­
dation of most characters and an overall similarity in 
appearance of the two species. This information would in­
dicate the possibility that these are members of a single 
taxon exhibiting varying phenotypic expressions. However, 
until genetic data are provided to confirm this possibil­
ity these two forms can be treated as distinct species.
Ecology and Distribution: This species was collected
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from April to July and was most frequently taken during 
May and June. It was found throughout the state, primari­
ly in the mixed pine-hardwoods and the upland hardwoods 
forests. It was not collected from the coastal marsh 
region.
Tabanus proximus Walker (l£4#)
Adult large; brownish-black; antenna orange; wing 
smoky with furcation and cross veins margined with brown.
In general the specimens of this species agree with 
the description given by Stone (193#)•
Ecology and Distribution; This species was collected 
from June to August from the mixed bottomland hardwoods 
forests associated primarily with the floodplains of the 
major rivers.
Mature larva (Fig. 30): rather large, 4#-54 mm long;creamy-white with light to medium brown pubescent markings. 
Head capsule length: 3.3-5*9 mm.Striations: present laterally on segments 1-10; wider, lessconspicuous, and often broken dorsally and ventrally on the 
first 7 abdominal segments; absent dorsally and ventrally 
on thoracic segments. Anal striations conspicuous below the lateral pubescent arm; usually weak and broken above; absent elsewhere on the segment.Thorax: anterior pubescent annuli somewhat broader later­ally; lateral surface of prothorax with a pubescent bib, the lateral arms and central portion of which extend ap­proximately 3/4 and 1/2 the length of the segment respec­
tively; meso- and metathorax each with thin lateral pubes­
cent projections extending approximately 2/3 and 1/2 the length of the segments respectively.Abdominal segments 1-7: pale anterior pubescence encircl­
ing segments 1-4 or 3; incomplete and progressively reduced on remaining segments. Pseudopodial pubescent rings com­plete on all segments, connected with anterior pubescence dorsolaterally on segments 1-2 or 4 and ventrolaterally on segments 1-5. Posterior pubescence present on segments 
4-7, most conspicuous on preanal segment; scant traces may be present on segments 1-3 where they are extremely faint
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and inconspicuous*Anal segment; pubescence distinct, consisting of anal and posterior rings, tbe latter joined with a lateral clubbed arm extending approximately 1/2 the length of the segment. 
Two conspicuous irregular pubescent spots, and a small faint spot lie dorsolaterally above the arm; paired dorsal 
finger-like projections extend posteriorly a short dis­tance from the anterior margin.Respiratory siphon: 1.4-1.o mm long, approximately equalto its basal diameter and possessing a stigmatal spine.
Variations? occasionally, the pubescent arm of the
anal segment may be narrowly joined to the anal ring; the
two conspicuous dorsolateral pubescent spots sometimes
joined together.
Comments: numerous larvae were collected from the
mixed bottomland hardwoods regions throughout Louisiana.
They were primarily found terrestrially in moist soils of
the floodplains of large rivers.
Tabanus oumilus Macquart (163#)
Adult small; dark brown to blackish; eye in relaxed 
specimens purple with two broad blue-green bands; palpus creamy-white; abdomen with three rows of pale spots; wing hyaline.
In general the specimens of this species agree with 
the description given by Stone (193d). Adults of this spe­
cies resemble those of T. soarus milleri Whit.
Ecology and Distribution: This species was taken from
April to July from several widely scattered areas in the 
state. It was collected from mixed hardwoods forests bor­
dering small streams in Grant, Natchitoches, and Vest 
Feliciana parishes, and from mixed shortleaf-loblolly pine 
and hardwoods forests in Winn Parish. It was also col­
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lected from mixed bottomland hardwoods forests in Calca­
sieu, East Baton Rouge, and St. Tammany parishes.
Mature larva (Fig. 35): rather small, approximatelyIB mm long, creamy-white with pale to medium brown pubes­
cent markings.Head capsule length: no measurement made.
Striatxons: encircling all segments, slightly more com­
pressed laterally; prothoracic striations inconspicuous and broken dorsally and ventrally.Thorax; anterior pubescent annulus of prothorax with two lateral projections on each side extending less than 1/2 
the length of the segment; meso- and metathoracic annuli narrow, each with short pointed dorso- and ventrolateral 
projections.Abdominal segments 1-7: anterior pubescence encirclingsegments 1-4; incomplete and becoming progressively re­duced on segments 5-7• Pseudopodial pubescent rings com­
plete on segments 1-5; narrowly connected between pseudo­pods 2 and 3; joined with anterior pubescence dorsolater- 
ally on segments 2-6 and ventrolaterally on segments 1-4* Posterior pubescence encircling segments 5-7» faint on segment 5; extremely pale, inconspicuous traces present on 
segments 3 and 4*Anal segment: pubescence consisting of an anal ring, twolateral posteriorly-pointed projections, a small isolated 
dorsolateral pubescent spot, and a dorsal median posterior 
band •Respiratory siphon; long and slender, 1.1 mm long, over 
three times its basal diameter.
Comments: only one larva was collected. It was taken
from the margin of a small, water-filled ditch in the up­
land hardwoods forest area near Tunica, West Feliciana 
Parish.
Tabanus quaesitus Stone (1936)
Adult moderately small; brown; abdomen with three rows of pale spots, the median row slender; wing hyaline.
Variations from the description given by Stone (1936) 
include the following: frontal index 1:2.7 - 1:3«4» and
considerably narrowed above in some specimens; extent of
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median denuded area variable, occasionally entire vertex 
pollinose; basal callus light brown to black; median cal­
lus variable, occasionally reduced to a small isolated 
spot; occasionally entire plate of third antennal segment 
orange; median triangles of abdomen sometimes absent pos­
terior to segment two; abdominal venter entirely gray.
Ecology and Distributions This species was taken from 
April to June from the midcentral and northern portions of 
the state. It was collected from the upland mixed short- 
leaf-loblolly pine and hardwoods forests.
Tabanus ouinquevittatus Wiedemann (1821)
Adult moderately small; yellow-brown; thorax dull gol­
den; abdomen brown with a median pale stripe and a sub­lateral row of spots on each side; wing hyaline, costal cell 
lightly infuscated.
This species was not collected during the present in­
vestigation; however, it is reported throughout most of 
central and eastern North America including Texas (Philip, 
1965). The T. quinquevittatus listed from Louisiana by 
Hine (1907) was actually T. lineola hinellus Philip.
Tabanus reinwardtii Wiedemann (1828)
Adult medium sized; blackish; abdomen with a median 
row of narrow gray triangles and a row of sublateral gray spots on each side; wing hyaline, furcation and cross veins 
margined with brown.
This species was recorded from Louisiana by Jones and
Bradley (1923).
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Tabanus sagax Osten Sacken (1676)
Adult moderately small; brownish; frons of female 
rather broad; abdomen with a median pale stripe widened posteriorly on each segment, and a sublateral row of pale 
spots on each side; wing hyaline with costal cell lightly infuscated.
This species was reported from Caddo and DeSoto par­
ishes by Hine (1906).
Tabanus sparus milleri Whitney (1914)
Adult small; brownish-black; eye in relaxed specimens 
green with one purple diagonal band; abdomen with three 
rows of pale spots; wing hyaline.
Other than minor coloration differences and the occa­
sional absence of the median abdominal triangles, the 
specimens of this species agree in general with the des­
cription given by Stone (1936). A few specimens did not 
reveal the single eye band when placed in the relaxing 
chamber, but when these individuals were submerged in water 
for several hours, a faint eye band could be observed.
Ecology and Distribution: This species was collected
from May to July in mixed hardwoods forests along small 
streams. These areas were primarily in the upland loblolly 
pine and hardwoods forests of East Baton Rouge, East and 
West Feliciana, Natchitoches, Rapides, St. Helena, Washing­
ton, and Winn parishes.
Tabanus stygius Say (1623)
Adult moderately large; thorax gray; abdomen black; wing smoky with furcation and cross veins margined with brown.
i2a
Variations from the description given by Stone (193#) 
include the following: median callus ranging from narrow
to rather broad; basal callus reddish-brown to black; an* 
nulate portion of antenna occasionally black*
Ecology and Distributions This species was taken 
primarily from the southern part of the state from May to 
June* It was collected from the mixed bottomland hardwoods 
forests frequently associated with streams and bayous*
Mature larva (Fig* 31): rather large* 46-52 mm long;
creamy-yellow with distinct brown pubescent markings on 
all segments*Head capsule length: 5*2-5*3 mm.Striations: present laterally on segments 1-10; absent*or inconspicuous and broken on dorsal and ventral aspects* 
Striations of anal segment conspicuous* visible ventrally 
and ventrolaterally behind the anus*Thorax: anterior pubescent annuli distinct and somewhatwidened laterally; lateral surface of prothorax with a 
pubescent bib; meso- and metathoracic segments with lateral 
projections extending approximately 3/4 the length of the 
segments; mesothoracic projections somewhat swollem api­cal ly; a narrow band of posterior pubescence present on 
the metathorax and small patches present on the mesothorax* Abdominal segments 1-7: anterior pubescence distinct*
encircling segments 1-6; incomplete ventrally on segment 7* Fseudopodial pubescent rings complete* joined with anterior pubescence dorso- and ventrolaterally on all seg­
ments* Posterior pubescent rings present* becoming pro­
gressively more conspicuous posteriorly from segments 1-7* Preanal segment with dorso- and ventrolateral pubescent bars connecting pseudopodial with posterior pubescence; 
incomplete pubescent lines present between the bars and 
incomplete pubescent lines present dorso- and ventrolat­erally on segment 6*Anal segment: pubescence distinct* consisting of anal and
posterior rings joined laterally by a curved pubescent arm* Occasionally* a narrow band of anterior pubescence is pre­sent on the dorsal half of the segment* A large* irregular 
pubescent spot* and from 1 to 2 smaller ones are found dorsolaterally above the curve of the arm* and one later­
ally in front of the arm*Respiratory siphon: 1.7-1*6 mm* slightly longer than itsbasal diameter and possessing a stigmatal spine*
Comments: five larvae were collected from St* Landry*
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East Baton Rouge, Vermilion, and Lafourche parishes* Two 
specimens were taken from the margin of a water-hyacinth- 
filled ditch in the coastal marsh region, and three from 
the margins of ponds in the mixed bottomland hardwoods 
region*
Tabanus subsimilis Bellardi (1659)
Tabanus vittiger schwardti Philip, Philip, 1942, Psyche, 
ToI.'Vrrvfc 29-32.Tabanus schwardti schwardti Philip, Philip in A* Stone et 
al«, l$b5, Agr* Handbook 276, p* 336.
Adult moderately small; brownish; posterior of scutel- 
lum reddish; abdomen with a median pale stripe and a row of sublateral contiguous pale spots on each side; wing 
hyaline*
Variations from the description given by Philip (1942, 
pp. 30-31) include the following: frontal index ranging
from 1:3*7 to over 1:4*5; posterior one-half of scutellum 
occasionally with only a tinge of red; distal three-fourths 
of hind femora in males occasionally reddish-gray, and 
entire middle femora reddish-tan; abdominal lines vai'ying 
from light tan to blackish. In overall appearance, this 
species is very close to T. lineola and is separated by 
characters given in the key. Generally, both species have 
similar geographic and seasonal distributions*
Ecology and Distribution: This species was collected
from March to October being most frequently taken during 
April, May, and June. It was found throughout the state 
associated primarily with the bottomland hardwoods for­
ests.
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Tabanus sulcifrons Macquart (1&55)
Adult moderately large; brownish to orange-brown; fore tibia bicolored; abdomen with a median row of pale trian­
gles; wing lightly infuscated with furcation and cross 
veins margined with brown*
Variations from the description given by Stone (193#) 
include the following: length 14*24 mm; frontal index
1:4 * 1:3*6; specimens with narrow frons usually have hind 
femora mostly dark and cell closed and petiolate*
£• aulcifrons is a highly variable species and may 
actually be composed of a complex of several species* It 
is very similar to T. abdominal!s. and frequently interme­
diate specimens are difficult, if not impossible to iden­
tify. In general, the abdomen of T. sulcifrons is not as 
orange as that of T. abdominalis* In addition to T* ab- 
dominalis. T. nefarius and T. gladiator are also members of 
this complex. The genetic variability of this group makes 
it very difficult to rely on any given specific character, 
but rather a combination of characters must be used to 
separate these forms* Some workers are presently refer­
ring to this group simply as the T* sulcifrons complex.
Ecology and Distribution: This species was taken
throughout most of the state from June to October. It was 
collected primarily from the mixed hardwoods forests asso­
ciated with lowland and upland streams and waterways. It 
was not collected from the shortleaf-loblolly pine and 
hardwoods forests of the northwestern part of the state and 
was rarely taken from the coastal parishes.
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Mature larva (Fig. 23): moderate in size, 36-36 mm long; creamy-white with extremely pale to light brown 
pubescent markings.Head capsule length: 4*3-4*5 mm.Striations: present on all aspects of segments except dor-sally and ventrally on the thorax where they may be absent, 
or inconspicuous and broken; striations somewhat finer laterally on the first 7 abdominal segments. Striations of 
anal segment conspicuous only beyond the anterior 1/3 of the segment.Thorax: anterior pubescent annuli with lateral projectionsextending approximately 3/4 the length of the pro- and _ mesothorax and 1/2 the length of the metathorax.Abdominal segments 1-7: anterior pubescence faint, encir-cling segments 1-4* becoming progressively reduced on re­
maining segments. Pseudopodial pubescent rings complete on all segments, joined with anterior pubescence dorsolat- 
erally on segments 1-2 and ventrolaterally on segments 1-5* Faint bands of posterior pubescence encircling all segments. 
Anal segment: pubescence consisting of anal and posteriorbands connected by a lateral curved arm usually broken for 
part of its length into isolated pubescent spots; 2 or 3 small pubescent spots located dorsolaterally above the arm. Respiratory siphon: 0.9-1*0 mm, slightly longer than its
basal diameter.
Comments: eight larvae were collected from several
localities in St. Landry and Fast Baton Rouge parishes.
The larvae were terrestrial and associated with the moist 
forest soils of the mixed bottomland hardwoods regions*
Tabanus texanus Hine (1907)
Adult moderately small; yellowish-brown; antenna yel­low-orange with annulate portion black; abdomen with three 
rows of contiguous pale spots; wing hyaline, costal cell infuscated.
Variations from the description given by Stone (1936) 
include the following: palpi variable, not especially nar­
rowing to acute apex; femora dark, covered with fine yel­
lowish pollen.
Ecology and Distribution: This species was collected
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from May to June from the coastal marshes of Cameron Par­
ish.
Tabanus trimaculatua Palisot de Beauvois (1606)
Adult medium sized; tboraar grayish; abdomen above 
blackish with three distinct median white triangles; wing nearly hyaline with furcation and cross veins lightly mar­gined with brown, costal cell infuscated.
In general the specimens of this species agree with 
the description given by Stone (193&).
Ecology and Distribution: This species was collected
throughout the state from May to July and was primarily 
taken in the mixed hardwoods forests associated with 
streams and waterways. It was not collected from the 
coastal marsh region.
Mature larva(Fig. 25): moderate in size, 36-42 nmlong; creamy-white with light to medium brown pubescent 
markings.Head capsule length? 4.2-5*1 mm.Striations: present laterally on segments 1-10; absent3orsaITyand ventrally except on the pro- and mesothorax 
where they are usually present only at posterior margins. 
Striations encircling anal segment, conspicuous beyond the anterior 1/3 of the segment. Extremely fine at the ante­rior portion where they produce a shadowed effect.Thorax: anterior pubescent annuli somewhat broader later­
ally; lateral surface of prothorax with a pubescent bib, the central portion and lateral arms of which extend ap­proximately 2/3 and 3/4 the length of the segment respec­tively. Me so- and metathorax with lateral projections 
extending at least 3/4 the length of the segments; meso- thoracic projections slightly expanded apically. A nar­row incomplete posterior pubescent band encircles the metathorax.Abdominal segments 1-7: anterior pubescence encirclingsegments 1-5; absent laterally on segment 6 and laterally and ventrolaterally on segment 7. Fseudopodial pubescent rings complete on all segments and joined with anterior 
pubescence dorso- and ventrolaterally on segments 1-4 or 5* At least faint traces of posterior pubescence encircling 
all segments, most distinct on the preanal segment.
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Anal segment: pubescence distinct, consisting of anal andposterior rings, the former joined with a lateral pubescent arm which curves in the midlateral portion of the segment 
and narrows toward, and only occasionally reaches the pos­terior ring. Two closely-situated pubescent spots, and occasionally a small inconspicuous spot lie dorsolaterally 
above the arm.Respiratory siphon: 1.6-1.7 mm long, approximately twice
its basal diameter.
Comments: fifteen larvae were collected from Franklin,
St. Landry, and West Feliciana parishes. The larvae were 
collected from mud in streams, ditches, and temporary ponds 
in the mixed bottomland hardwoods and in the various kinds 
of pine regions.
Tabanus turbidus Wiedemann (1828)
Tabanus turbidus Wiedemann, 1828, Auss. zweifl. Ins. 1: 124 Female, Ky.; Vienna Nat. Mis. Stone, 1938, U.S.D.A. 
Misc. Publ. No. 305, p. 112. Philip, 1947, Amer. Midi. 
Nat. 37(2): 317.Tabanus equalis Hine, 1923, Ohio Jour. Sci. 23: 205. Stone, 
1938, U.S.D.A. Misc. Publ. No. 305, p. 113« Philip, 1947, Amer. Midi. Nat. 37(2): 305. (New Synonymy)
Adult moderately large; brownish to orange-brown; ab­
domen with a median row of pale triangles; wing furcation and cross veins margined with brown, infuscation varying 
from light to heavy along vein margins.
In general the specimens of this species agree with 
the description and variations given by Stone (1938) for 
both T. turbidus Wied. and T. equalis Hine.
An analysis of the variation of certain characters 
was made in a series of more than 252 specimens comprising 
forms of both turbidus and equalis from seven states. A 
frequency curve for vertex width (Graph 5) and the fre­
















Graph 5. Frequency curve for vertex width in 252 
specimens of Tabanus turbidus-equalis, and interme­
diate forms.
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(Graph 6) were made. In both cases, total intergradation 
was shown between the equalis and turbidus forms in the 
expression of these characters. Other characters that con- 
sistantly overlapped between these two forms include palpal 
color, abdominal color, and degree of wing infuscation. 
However, Dr. L. L. Pechuman, after examining some interme­
diate forms that were close to "equalis”. made the follow­
ing statement (personal correspondence):
••.Although some of your specimens tend toward 
equalis. I can't help but feel that all of them are closer to turbidus than to equalis.
Specimens of equalis and turbidus from outside the 
known range of each other were provided through the cour­
tesy of Dr. Pechuman. The frontal indexes of these speci­
mens, recorded for three specimens each of equalis and 
turbidus were 1:4«7» 1:4.5* 1:5*0, and 1:6.2, 1:5.3, 1:6.4, 
respectively. These specimens were similar to the "typi­
cal" forms of equalis and turbidus that were included in 
this analysis. In addition, three specimens of the "equal­
is" form were sent to Dr. C. B. Philip for his examination. 
Philip (personal correspondence), referring to these speci­
mens stated,
•..are not quite as robust (more northern equalis 
average smaller) as my four, but have the same 
characters except frontal indexes are a little 
wider (1:4.15, 1:4*7, 1:5*2, mine are 1:4*3, 1:5* 
1:5*4, 1:5*6).
Continuing, he stated that they could be hybrids with dark 
antennae of equalis.

















1-4.5 1:5.0 1:5.5 1:7.0 1:7.5
Frons Ratio
Graph 6. Frequencies of expression of antennal color 
with frons ratio for 252 specimens of Tabanus turbidus- 
equalis, and intermediate forms.
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analysis of variation in mixed populations of equalis and 
turbidus forms, the total intergradation of most charac­
ters, similar habitat preferences, and the fact that both 
forms and intermediates were frequently collected flying 
together, I consider these forms as a single taxon.
Ecology and Distribution: This species was collected
from April to July and was most frequently taken during May 
and June. It was primarily associated with the mixed bot­
tomland and upland hardwoods forests throughout the state. 
This species was frequently collected from late afternoon 
until after dark, and large numbers of specimens were col­
lected using light traps.
Tabanus venustus Osten Sacken (1376)
Adult medium sized; brown and gray; abdomen with a 
median row of pale triangles, and sublateral pale spots on segments 3-6; wing hyaline, distinctly spotted with brown.
Variations from the description given by Stone (1936) 
include the following: pleura and sternum light tan to
predominantly black.
Ecology and Distribution: This species was collected
from May to July from mixed hardwoods forests of Gaddo, East 
Baton Rouge, Franklin, Lafayette, Livingston, and Winn 
parishes.
Tabanus wilsoni Pechuman (1962)
Adult moderately small; brown; antenna orange-brown, annulate portion black; abdomen with a median pale stripe expanded posteriorly on each segment, and a sublateral row
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of pale spots on each side; wing hyaline.
Variations from the description given by Pechuman 
(1962) include the following: height of frons ranging from
" about five-to six times its width at base; median callus 
sometimes reaching basal callus by a very thin line.
Ecology and Distribution: This species was collected
from April to July primarily from the mixed bottomland 
hardwoods forests of the Mississippi and Red river flood* 
plains.
Tabanus zvthicolor Philip (1936)
Adult moderately small; orange-brown; abdomen with a 
median row of slender contiguous spots and a sublateral row of spots on each side; wing subhyaline, costal cell lightly 
infuscated.
This species was reported from Louisiana by Wilson 
and Burns (1964)*
3VIII. DISCUSSION AND CONCLUSIONS
Collections of adult and larval Tabanidae were made 
throughout Louisiana and to a lesser extent in neighboring 
states. Approximately 14*000 adults and 600 larvae were 
collected. Eleven genera and 67 species and subspecies are 
recorded for Louisiana. The descriptions for the larvae of 
29 species are given based on approximately 300 specimens 
collected from 70 locations. The larvae of 6 species are 
described for the first time; these include Chrvsops 
reicherti Fairchild, Tabanus americanus Forster, T. maeuli- 
pennis Widedmann, T. molestus Say, T. nigrescens Palisot de 
Beauvois, and T. proximus Walker. In addition, ecological 
information and distributional data are given for most 
species.
The distribution of the Louisiana Tabanidae is associ­
ated with six major ecological regions. Species character­
istically found in one ecological region may frequently 
overlap with species occurring in other regions. However, 
the relative numbers of specimens collected would usually 
indicate the primary ecological habitat or habitats.
More species were collected from the mixed bottomland 
hardwoods forests than from any of the other ecological 
regions. This forest type is rather extensive throughout
139
140
Louisiana and borders all of the other major ecological 
regions* The major ecological divisions are not always 
sharply defined and occasionally small areas of one forest 
type may be found within another ecological area; there­
fore, distributional .data for.the tabanid species should 
be examined with caution* Some species are apparently 
associated with specific ecological regions. For example, 
Chrvsops atlanticus, C. brunneus* Tabanus acutus, T. eadsi. 
T. lineola hinellus* T. nigrovittatus* T. texanus. and 
Stenotabanus magnicalla are coastal marsh inhabitants; 
while C* brimleyi, C. carbonarius. 0. macquarti* C. niger, 
and C. pudicus are inhabitants of the upland hardwoods for­
ests. Other examples of specific ecological associations 
are listed in the text.
Ecological data were especially important and were 
used as supporting evidence for taxonomic determinations* 
When two 11 subspecies” were collected together throughout 
their range, exhibited morphological character intergrades, 
and were not distinct in observable behavior or seasonal 
occurrence, they were treated as a single taxon. The inter­
pretation of the subspecies concept used in this study is 
similar to that given by Mayr (1963) with primary emphasis 
on the taxonomic distinctiveness, as well as the geographic 
distribution of the two forms*
The data presented in the present investigation indi­
cate that greater attention be given to the-extent and 
analysis of character variations found in each species.
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In general, the taxonomic descriptions for many species 
studied were too restrictive to include variant forms.
Some forms exhibit characters that overlap the descrip­
tions of other species. Oldroyd (1966), speaking on the 
future of taxonomic entomology, stated that the existing 
system of zoological nomenclature cannot function simultane­
ously for traditional methods and for the quantitative met­
hods that will be necessary in the near future. James 
(1964), working on Rhagio dimidiatus complex (Diptera) in 
western North America, reported that traditional taxonomic 
procedures had not been successfully applied to this group 
since the component taxa are poorly defined and highly 
variable. He therefore applied a quantitative approach 
involving analyses of character variations between demes 
and interpreted these in relation to geographic distri­
bution to define more accurately the populations he was 
dealing with.
During the present investigation considerable pheno­
typic variation was observed especially in large series of 
some species. Several explanations can be offered for the 
occurrence of variants in a population. Polymorphic or 
discontinuous variation could probably be applied to some 
of the tabanid groups notably the members of the Chrysops 
flavidus complex. This type of variation is common in 
insect groups as pointed out by da .Cunha (I960), Dobzhansky 
(1961), and Mayr (1963), who cite numerous papers dealing 
with this subject. However, most tabanid species observed
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during the present investigation exhibited continuous vari­
ation which could best be explained by pleiotropic or poly­
genic effects.
Genetic variability is the basic factor responsible 
for phenotypic variation; however, phenocopy or the expres­
sion of certain characters due to the influence of various 
environmental factors should be considered in some in­
stances as was noted by da Cunha (I960), Horsfall and Ander­
son (1963), Poirrier (1969), and others. It is possible 
that phenocopy may be a reasonable explanation for some of 
the variations that were observed in this study.
It was noted that members of local populations are 
frequently quite similar and can usually be readily associ­
ated with a given collecting site. This phenomenon might 
be difficult to explain in terms of reduced gene flow alone, 
especially when considering the numbers of individuals, and 
as Hocking (1953) pointed out, the dispersal potential of 
the tabanids in general.
Ehrlich and Raven, in a provocative article (1969), 
would probably attribute the similarity among members in a 
given collecting site to their theory that there is actu­
ally little gene exchange in natural populations, and gene 
flow is not the "all important cohesive force" binding 
populations as was once thought. The authors~argue'that 
modern evolutionary theory requires interbreeding popula­
tions be far smaller groups than those normally called 
species. It is not inconceivable that each distinguishable
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local population actually represents a distinct species; 
however, the possibility that local tabanid populations 
actually represent several closely related species is usual­
ly not supported by ecological, distributional, behavioral, 
and morphological evidence.
Confirmation of the taxonomic analyses of tabanid spe­
cies and their variants will have to wait until genetic 
data are present. It would not be surprising if the true 
relationships among these groups and their variants were to 
be found outside our present concepts and their associated 
terminology, for biological phenomena cannot always be made 
to correspond to man-made concepts.
w* -y* v*i>
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Figures 4-6. Fig. 4« Head of Tabanus (frontal view) Fig. 5. Antenna of Tabanus (lateral view); Fig. 6. Wing of Tabanus showing cells and veins.
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Figures 17-21. Larvae of Chrysops, Mervcomvia. Chlorotabanus. 

























Figures 32-35 Larvae of Tabanus
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